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The  Braille  Research  Program  sponsored  by  the  Library  of  Congress 
at  the  American  Printing  House  for  the  Blind  with  the  co-operation  of 
the  Howe  Press,  Clovernook  Printing  House  for  the  Blind  and  the  Braille 
Institute  of  America  has  the  following  objectives: 

a.  Improving  the  quality  of  Braille  printing 
and  of  Braille  publications  and  increasing 
their  acceptability  by  the  blind. 

b.  The  standardization  of  methods  of  Braille 
production  itself  throughout  the  industry* 

c.  The  reduction  of  costs  by  the  application 
of  principles,  methods  and  materials  which 
have  been  generally  applied  in  the  printing 
and  allied  fields  and  thereby  making  such 
materials  available  on  a  much  wider  basis. 

Th©  exploratory  program  conducted  during  the  first  half  of  19$k 

had  as  its  express  purpose  the  selecting  of  a  group  of  projects  for  further 
study  and  development.  The  projects  approved  by  the  several  presses  and 
the  Library  of  Congress  are  as  follows t 

(a)  A  statistical  study  of  the  shape,  dimensions, 
placement  and  texture  of  the  Braille  dot  to 
determine  what  combination  best  meets  the  needs 
of  the  blind.  (It  is  contemplated  that  this 
study  shall  be  conducted  through  a  sub -contract 
to  be  negotiated  by  the  Printing  House  with  a 
university.  It  is  understood  that  any  such  sub- 
contract would  receive  prior  approval  by  the 
Library. ) 

(b)  The  construction  of  a  pilot  model  automatic 
embossing  or  stereograph  machine  for  the  production 
of  plates  for  use  in  the  printing  of  Braille. 

(It  is  proposed  to  adapt  a  commercially  available 
tape-punching  device  to  a  Braillewriter  so  that  a 
transcriber  will,  in  the  process  of  transcribing 
from  ink-print  into  Braille  record  this  information 
on  punched  tape.  A  stereograph  machine  will  then 
be  fitted  with  a  tape-sensing  device  so  as  t  o  be 
controlled  by  such  punched  tape.) 

(e)  The  development  of  an  automatically  operated  inter- 
pointed  braillewriter  (to  be  undertaken  only  when 
and  if  the  automatic  stereograph  machine  described 
in  (b)  above  proves  practical.) 
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During  April,  conferences  with  the  University  of 
Kentucky  indicated  the  desirability  of  a  pilot 
study,  with  some  actual  testing  of  blind  subje 
to  be  conducted.  It  was  reasoned  that  the  results 
Of  the  pilot  study  would  indicate  the  number  of 
variables  that  affect  Braille  readability,  and 
the  relative  importance  of  these  variables.  This 
information  would  then  be  used  to  plan  the  study 
itself,  and  to  write  a  more  realistic  contract 
with  the  University,  A  pilot  study  was  set  up, 
the  immediate  objective  of  which  was  to  determine 
to  what  extent  dot  tip  radius  affects  the  readers 
ability  to  discriminate  differencies  in  dot  height • 
The  pilot  study  was  conducted  at  the  Kentucky  School 
for  the  Blind , 

Four  tip  radii  were  used  -  •OlSi?,  •020%  ,025"  and 
•030" •  Pairs  of  dots  were  compared,  in  which  the  dots 
varied  in  height  from  •001"  to  .012% 

$hen  the  results  for  all  tip  radii  were  coabii 
the  error  with  a  difference  in  height  of  .002" 
was  21  percent;  with  a  difference  in  height  of 
•003"  the  error  fell  to  13  percent, 

v-Jith  further  analysis  there  was  no  significant 
difference  in  discri   i  tion  with  different  tip 

radii , 

tlo   at  temp  has  been  made  to  determine  the  extent 

dot  height  affects  readability. 

k   complete  report  on  the  pilot  study,  along  with  an 
outline  of  the  proposed  study  of  Braille  spacir,  v  1- 
ables,  was  presented  by  i'r,  -xrnest  Meyers  at  the  meet- 
ing of  the  Braille  Research  Committee,  on  May  19,  1955. 
The  actual  values  were  to  be  determined  later.  Cop  i 
of  the  report  and  the  proposed  study  arc  attaehe  • 

Since  any  work  done  previously  could,  add  meaning  and 
possibly  affect  the  direction  of  this  study,  Dr.  Meyers 
made  a  thorough  search  of  the  literature  at  the  libraries 
of  the  H  owe  Press,  the  American  Foundation  for  the 
Blind,  the  Overbrook  School,  and  the  Library  of  Congress. 
■Stress  was  placed  on  the  unpublished  literature. 

Later  in  May,  a  sub-contract,  covering,  the  three-level, 
three  value  study  of  Braille  spacing,  was  signed  hy   the 
Kcntu  ky  Research  .Foundation  of  the  University  of  Kentucky 
and  the  American  Prints,  \  i  -use,  the  contract  was  then 
sent  to  the  Library  of  Congress  for  approval. 
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After  scleral  minor  changes  wore  ssa€e#  no  euggested 
by  the  Library  of  Congress ^  the  contract  was  approved 
and  oigned  by*  the  American  I  Tinting  Hcus©,  the  Ifitiwriitjr 
of  KentucKy,  and  ife©  Library  of  CongJNMMj  and  became  effect-!?© 
on  July  lf  1.955 »    &  eopyf  together  with  a  progress  report 
from  the  BniTewity  of  Kentucky,   is  ttteohed*     !fcveuj$i 
smniral  conferences  and  gone  e^erijtontaiioilj   tie  irolueii 
of  the  varieMft*  to  b©  studied  were  selected  iufiag  the 
month  of  August,     Another  accomplishment  durtxtg  that  nojsfch 
was  the  selection  of  the  bock,  WP  MACK  kMZM$  by  Btafeort 
Louis  Stevenson,  adapted  for  easier  readliig  fey  Jerome 
Csrliii  and  Henry  X.  Christ,  as  the  subject  matter  to  be 
used  in  tli©  study*     I  fleseh  read&bllity  toot  done  chb  the 
book  indicated  that  the  Material  should  be  readable  from 
the  fifth  grade  up* 

the  attached  report  from  the  University'  of  Koataefcy  cwHreri 
i»  detail  both  the  selection  of  valuee  end  the  equating 
material*     the  values  of  dot  somciafc  n^re  to  bo  #0(:G% 
,    ,0%  and  .100" >  cell  spacing  ,123",    .1140%  mm  3US0»| 
ari  line  epoelag  #163%   •280%  MMS   %300%    &asc  diaiaet^r 
w^s  to  be  held  eoneteat  at  ,0S5%  and  belght  was  to  main- 
tained at  *oiy!. 

A  p&ssng®  consisting  of  the  last  two  chapters  of  fa 
BLAO-  ;■    :   :.;'  was  transcribed  into  Braille,  uotag  standard 
spacing*     Shie  was  to  be  used  as  the  ecmatiiv    material* 
Early  in  September,   the  material  was  embossed  and   bound 
to  magazine*  form*     Plans  for  tooting  subjects  on  the 
^ousting  wer®  laid,  arid  twenty«»three  read  the  iiatsrial 
at  the  Kentucky  School  during  the  ?sonth,    KeoavfetSjOf   bhe 
epeoioS.  racks  and  punches  required  for  experisiemtal 
Mterlol  wer©  being  socio  at  the  Printing:  House, 

Of  the  twenty»eeven  special,  combinations  of  spacing  re- 
quired, the  racks  and  punches  for  throe  eoe&iUietlOfki 

t?ere  completed  during  SeptfMfaoT* 


l-urlng  October,  the  rooks  end  punches  .for  12  nor© 
combinations  of  the  spacing  variables  were  completed 
end  fitted  to  the  en&oselxu;  machines,     these,  of  course, 
were  in  addition  to  the  %hme  sets  ooap&ited  in  SeptOFjl>-r< 

Also,  during  this  north  fifty-six  ehUdrott  mm  tooted 

at  the  fooiieeeee  School,   along  with  tw@ntj-t.hrec  adults 
from  thai  ojmmu     ?lft3T»twp  children  fren  the  Ibdi&aa 

School,  and  twenty-one  adults  froie  Xnoicnapoll®,  were 
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In  April,  the  testing  of  the  adults  mid  Urn  •aslyslni 
of  the  child  •tmtyr  were  continue*; » 

A  preliminary  report  an  thit  child  study  wt.9  smiled  to 
•11  ®e^  s  ■-  of  tne  Braille     eseerela  •.'ora&ite©  early  in 
Ksy#     Shis  h sport  wui  then  pi  ■       M  to  the  Sowdttee 
at  tlis  m  heist  on  !t&y  ID,  19$6«     8  00^91  9      to  re- 

port, aleng  with  3  copy  of  the  Mt&tttesj  Is  sttsched. 

After  a  tbtinraj  \        m  mlm  by  the  6<Mitts«j     hi  fol 

r#eoi§a&j         §>**$  mart   a  &$#* 

1,  idy  of  the  Braille  dot  as  now  pis;.  ■  1     -111  be  e©ia*» 


2»     If  the  taja  3    wi  by  fc&«?  adult 

study^  as  3 .  ■.,:  i  $1  .  ty  will  .        |   aiij     the  torn  sxtstnet 

■t* 

3*    fhe  to  .-.Aon  on  nhetha  :,  B*xgy  ■..■■   ftrthi           tin 

o.f  ether  variable.           bo  be  left                   @   .  m    'teen 

nting     &t   ■    ,                  .    :  i      fcy  of  IP  v..  sfcy* 

l;»     r&*  GomaltiwR  is  I  ■     I   l        A,  and      £  eee$ 

m*mmim&«i,%i®m  m  13        ■■■'  •                  tap 

■■  si  1      ^  the          ■        1  r  se* 


tw     •      •        i       •    '  •      te  ostein 

SqpgfttAftg  883$  ejq     1  .  ..    &ats  for  I  -    ,. 

It  get     i  ittU  to  sftOOM  thiKi  the  0  -  i    £s 

§Uti&  taelxktisg  fcftui  eelleetioii  oi(  the  acbilt  d£ta 

&jk1  the  gt&tisti*    11     -     i     t  •  t   '  oth  cfoild  & 

...  1  I  be  mm  '  i    •  .     hi    i  *        taw* 

Hovc*^$f,  the  uc\\'.\   -:'  ■     It©  be  a  far 

tak  &ta*  ix£c  been  sntlelp    -  *      ;:  1  •  th*  c  .  U  m® 

1  .table  1     %$  voa?    1        .•       W  desired  end. 
the  iiive ntlgators  eorrreniesrv     .;  Its  1b  Most 

onsen  had  to  be  fooad  nd  tstttsd  inddLvldually  and 
at  the  readers  MOfOtttaMMN    this  situation  fetj 
so  tlrx  con;]:      ,\      <  ed  the  1      !  ..  i  cbfl 

•dull  ftttty  through  tte  ao&th  of  Septesibor,  i  a 
study  of  the  c  '.  ■%&  ttfnt&siukl  through  the 

eiuaiaer  ani  the  study  of   the  adult  dais  was  StSJftei 
■  m  the  tesi  t  1    fell   re 

.  tete<i»     Sir  t^pos  of  analyses  were    . 

and  the  results  are  --tailed  Isi  tin  final  report 
froa  the  University  of  f,Gntuekyt  a  copy  of  ttibltfh 
li  atta 
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also  too  to  ,  eerlal. 

.  .,-         -r$  el/  :      ■  ditional  e®t©    i 
ma  clies  not*  eo     1      '.;:.9     ©n«  plot*  ' 

-  .  ©J    .e.eid  reodoro  m 

I  at  the  cad  of  to     »  nth  2>li  el  ■'   11 

had  read  te    oquo&li)  »rlol«     Tho        ..  Eiiraniitt  s 

.    .-sons  of  ©ad         bogosy  nas  fulfilled;  bono     .  , 
i  ttueh  1  I •...    .    E   tab  *  would  allow  a  choice  of  scores 
and j  t         ...     |   i  ...lie  ei/aely.     Tta         .her  of 

el  :idrea  t<  i      .     .  :         te<|tt0.t6j  bat  a  furti 

effort    w    t<    .-:  ttttfi    bo  c;.  laX.c  uoro  adults .     &  Ue~ 

aocouot  of   ;iie  statistical  tre&tMgit 
w   ■  iaf»"  sc;.,,'.        Ill  m  found  in  bJ       en    ober  report 
r«  Uss    i  aim  wit     ....  S  .  .   iclyr* 

•    1m  ■        ■  i .  ■  s  and  racks  m  ■  b    b 

1 11 1  c   to  tbo  i  ""■:  n  .  >f 

I  he  plates  for  all  eo.,Miisi.-. .,..-..  • 

All  Of   tllA   GXpGTU  .    ...  n  '    ...  ' 

fully  inspectee  oarlj   la  ftumox?  If  ■■  * 

.,    .      "■.;..     ..     rInk  -J.  ooterlal  by  the  ekll*  !i?@! 

was  ^  .     '.    .  >■    ".  ;  noatbj  as  outlined  in  the  Jan- 

uary report  from  ttie  University  of  Ketttaeky*       <  ;:evor, 
tbo  problem  of  getting  enough  adult  rector?.    ...    ...•::•       :. 

more  ocuto*     Slnee  adult  ,     ■:  rs  in  12m  fiv<    Bostora 
( Indianapolis 9  Colwsbt$of  Iasiirillof  'Loidsville,  and  «f  i  .« 
nrlUo)  haul  boos  usedf  a  trip  to  0.   ;  :  I 

•    m$A  as  a  possible  WHHQfl  of  odd  ;  ..:■ 

mid:..-  .  .,  ■  "is  needled.* 

trip  to  is,  in        ru   yf  ptwii       ;  di   Local 

.  It  audjeets,  t       ■    .      .:     lug  a  total  of  121       1  Ita 
tested,     axis  number  atlll  boiog  &UHB  *  a 

'trip  was  pdUnuwd  to  Km     ovi  1  oh. 

id   Mlyoio  o£'  'the  ©k  I  lr  s  *«      ta  it  1  t       this  ..  ©stfe* 

^■hiring  the  week  ©I      ...,     16  j  Mr,  ..-..:.,..  Aft  an-     £0®     anoa&g 
Of    d,:    I»  .;..:;. ;;,l  1  rl&t&n       QtiftOj  mid  id'-,     fys    b9   of  the 
Q   ll      ll%  Of  fonfec  f|    teottd  fes  lu  fee      13        .  ^.e. 

■e'oo..; -latere-',  i&i   Poo<l|   ■     folMtlOfui  aoi      1  ■■  d,  snd 

the  oj^|    1  ..  m  .  ; I  1  .  !    rial  read  bf  29  reieiersi.     3&eeusfi  of 

vejy  severe  noal     f|   fo  Mr  gubjeeis  w»ro  obt  thae  ; 

boo^  ©xpeH,e-...,     .^...'^vtjr^  tbo  ituaber  of  rood<  Pi  ohtained 
eonsider^:.,  see.'fieiest^  ait.    .  1.  .es  were  made  te  c 
t^s'tin.        ■..■   e  ■':'.         bor.« 
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&XWr*U<»«  aaa&#  'fesi  l»  aada  aawa  affialaaftljr* 

ilk   'm®piM&  'Mitel   tltia   a%l$&«atiQll  tW©   W3'S#«18   Oi*   tile 

AJfti  ataff  f  om  mi  m^mr^jmmmd  Braili^  irfaiawibar 
vit^ted  lift  an  ;»»ataa(Ba?  $tfe»    A  full  ctasr  HW  agent 
Making  pI«tM  &wi  in  <H*&tt**in3  prasatiujna*     M  4 
raaait  ai  Uim  liaaii  iwwrml.  siaar  e&aa%&&  *»•/* 
In  t&$  #<:plp?^afc«     it  wa#  tt»m  •ant  ta  Ww v.?:  lla 
arriving  'tietaabar  a*is%  i***  aant  tea  of  i&**ir  ac&9 
an  axtgiaaar  «nA  *  taahalelaa  to  a»&  up  %m  mqmmmm 
$mA  to  laatraet  Alii  pfMMlMil  in  it$  ma&ntaiiaiiaa 
mm  opftrfttcoio* 

I'Ma  program  a£  "testing  aai  imnymetioB  under  tta» 
Mm&tum  af  Mi  «K*^timv»d  ta«M*g£*  tiu»  gftiit  ten 
o^?»  ©1'  tieiraaitar+    On  Jiovante*  2iitli#  ISiE^*^®^ 
»<wffiaa  Ite^  *»  i'iwt  bwak  to  oa  SS  to 
USIto»:yiy:  K    tapa  GantreX  idea  wns  atarteacU 
AX%$m®0®.  ft  Mai  §»«s»t  of  tina  mis©  apaofc  in.  aoquaift&«» 
im  tfeia-  aywinfai*  aati  %m  ma&ntmmm®-  mpm?%mm%  witfe 
tea  tw&iim  tfaft  f|tfft  ^3^t  m»  iiaafMai  vitbiD  ©at 
swste  *£*»•    A  lag  wan  kapt  a£  all  awalaaB  «$ 
faiiiir#@,  ?&#r*g  wi.\h  ttiair  aoIai&i«%  aa  aaen  Hf  the 
first  *a^©  wm  £im&mmtk  %m  aaryfyiag  ©!permti«8  na* 
•tartad  ami  Ilia  £i*at  aasof 1*1  %a$a  wm  f  iniasiad  la 

■•.■■tary  i9:>6#    ftUaaa  warn  than  Ma^a  usi&£  tha 
ra*££Lad  tape  to  oaaiaxil  Hfea  aaaaaa&iig  3aa&«i,i»* 
&ittoi§&  ob#  aiajjaat  at'  &feu     !  p    i  otstrol  .^aaoaaixm 
Syataai  1*  fca  daereaaa  a$$t  af  &roHla  |te$«a  t&roiu  ;  i 
tha  a&ia&aatioii  #f  proof  *aadlng»  £&*  and  AM  atp»M 
tfeai  Um  £lm%  hmkm  ptmm^d  ttom&A  m  praa^raad 
aa  »MMifr»adiag  wmM  pMMi  a  tiawLa  «T  da»ta»dL»iae 
*y»  iiSIPWMr  a€  ta#  a^a'taat* 


naina  pr<^i*«aa»    tepi  ii^bta%  &  i.ox.,41  ai%  lui   errors 
fea^  fee^ja  faMb    i#fc^s  Itt  a@at  k»  af  ta»ir  aitglnaefft 
io  laaM^tti  ta  h»1|»  mmlpm  Urn  mrmm  m^,$  if 
»e«a«aafj#  to  iiMiJ'f  t^e  assrataoi  to  iUsil^i|  aa 
far  aa  paaal&Laf  &  m®mmmm  if  ®arr©3f«.    4fi#r 
aawftfai  daya  wAf  it  mm  $mmm$m»i  teat  tM  11^ 
faiJN^  ST';i3di#cs  to  to#  equif»mt  vaj\U*i  te#fwi^  iii 
aparatia^  liaita  ®£  Urn  ra..lar»*    ^'iat«  #^r®ii#  apa*1** 
ti«m  af  taa  3?al^a,  ediiM  aauaa  failuraa  and;  paanH% 
$£$ffafia$a  atvasiaf  a,  laMNP  regulator  wm.  m*pli®&$  ta 
e®rr##t  tikia  aao&Uiau*     %i  aaaai^i  tap©  w^  taati 
variflad*  ■  4gai%  H»  p&afeas  wrf  pmaf»aa.    fM® 
ti»f  «  total  af '  rda®  «Tora  »ra  faij^^    tSamaidteili^ 
tfe^t  aa^li  off  tba  Xltli  jpa«;aa  @anld  lw«  a©  juaur  «  ^0 
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mfflm  each,  5  ®mmw  mpr  ty  ®»XX  trmt 

of  one  percent  i         i      £ta&  i  1 1    f  ««#s»4* 

...,  the  fssbawif^,,  of  ilia  fi;    !   ■  mkt  ism^mm 
f&llxmm  geoeed  eeireral  $&opimi?efi,    free*  •* 
of  eo*ix*ef  wsw  lM«n#ft  ^bout  fey  tfe*  «f  <*? 

tbe  "failnBafe*  p?iueipl%  e  toe 

eftusix^:  wmM  *    to  e^rr^ct  tfe&§  o$s         e*% 

ait  are  •Qjppnwaior'  wm  &m&m         m$  the  wmla&Uim 

AmUm?  fal'     i  -  mttw    i 

.-.gnt&ttc  i$m&}  «tte  -     id*  att 

vm*  an  «wi    i         ata*  wois&l  »»t  be  tfttaafet' 
mm®$  .'     i    nt  mmB&mf  w  ®. .  ■  m$M 

■    lomU    t$mmiwm§  tibea  %tm  4paa     vm  were  Is** 
troeted  c«K»«Jia..  tare*  w    •  m 

did  not  fVe*r« 

*ever*3.  U&ee*    HeMeee?*  t&e  els  .pie  apr  i  • 

repi.-  -  !   -      :  fern  nn  ■  •    a  $  ve*y  wli 

i  l£thf  lff5t»  Urn  mmm  hmtk,  *T&^*..?r-i£. 

jj^4|,  was  eterted*    MfeMMB  tl»  bosk  w^  eS53Stea^ 
end  proofread*  32  «srw*F8  w»rt     -    ad  ea  the  Hi 
of  SrslUe* 

Three  a?  U&ee  etiwa  wii*  tag  to  the  i^laa&o®  of 

cttouaerod  nbe**'  a  eerpectloa  hed  eeea  made* 

$uxu&  et«.<         ,  of  octree*  tgfe<«       i     'iret  tap#  m 

the  kaySwavd  did  r        |  ,re%,  last  Use  v 

o£ta&  mte  ppwril»  eheraetora  before  im*^!ri&  aw*e 

unui  mm  eeveral  ®fa®rmUm  aland  of  the  %ap%  i 
Hoi         ■  «    i       -Us  ia$»  aid  jgitmt  is  ©refer  t» 

agaii^  gut  ti»  sTDBoreiileedtt    la  atte^Ui*  to  ecweci 
tfilJ.  fituaU«:it  ®te  «Hs««eloitelly  iffldi  tlMi  edtfecUea 
iii  tiie  urcmg  pin^  • 


Imp  illiietraiient  the  mml  '*wae*  l»  «*■    -       i    iwai^r 

WMPde  aede  ulUi  a  eli^le  ^ar«ttr  i»  Sn^e  2  £Ma»# 

.v®  aljwys  pm&:  "j^  «ad  f  eliawed  l^  a  epaee«    IX 

the  f Iret  taep*    i     ^e«e  other  e^abol  i^teM-  of  a 
ep^oe  tefot^  tt®  neipdf  lli^  fisjulil    i    4'ipe^pe<seifttf 
tlM  operator  la  att«npti»g  to  0jr»icsKrqfnlBe  tk#  t^®-' 
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&ltaowgfc  tb#  experimental  raoctel*  was  dmL^mti  Us> 
aoeo^liah  flro  distinct  qp«r*ueM»  Hm»  dtamiKl 

for  either  »ix«holo  of  si^iWiols  duplicate  tapes 
dees  *:.  ihe  ao*d  for  a  separate 

unit,  It  is  t£mm£®m  r*&*maiv&&&  thai 
©portion  ro&tsln  a  part  ef  <  .   oonsole* 

'eeareh  should  b#  eont&uiad  toward'  providing  %  fast 
*»thod  of  indnacliv-  sstoossiag  machine  @$$i     .    , 

At  the  prosent  Use  this  Is  not  a  problaa  ss  it  Is 

not  ooeimsBpy  f&r  m%  prater  to  watch  tha  msliJM 
eonstaatljrj  s£1  i  log  s  piste  in  s>osllion  the 

operation  Is  etttometUif  and  requires  ©n^y  the  onani',- 

nag  ©r  :piat«#  whan  ihsy  are  fifgiahad*    Eww^r,  if 

sore  tape  punch  and  vrriiy ing  unite  are  ias'telled 

faster  ©©oration  of  ins  esaooasiiw  isaottlsie  will  be 


m  effort  should  fee.  aacls  to  g^fwiia  sailer  c     I     ftM 
of  the  Brsill:         sr  kepi  as  tr*  for<s#  repaired  to 
sloes  t^w  contact©  eoii&Uied  with  that  of  the  tor  2sser 
rotat*  spring  is  so  groat  that  ites  operator  looses 
off ioieaey  through  fatigue* 

It  is  anticipated  thai  an  arra&geaeat  will  b#  taadtoi 
sits  mi  either  UMagi  cosiroet  or  a£ro«aja§mtf 
sbsrety,  the  present  miXils&e  purpose  sxperioentsl 

■  1st  will  h®  mmmrtM  i^t©  a  throe  unit  proriyetion 
Model*  within  too  next  f$ar#    It  to  o©en  establish 
fef  the  use  of  the  s*p?riH«Btal  «k;  an 

i?ai»twe4  quality  c      .    ills  can  b#  pr.  f  th« 

tape  controlled  S7itatt»  the  use  of  the  throe  unit 
no***l  in  actual  procSaetlon  ihoiiM  ©>rtsrnine  the 
*CMMi&aito  ¥*2siS  of  this  14sa« 

(c)  ».*©  fwrtfeST  **©r&  ha<®  ossbl  a©ae  on  the  aut£«ati© 
IsterpointiBg  Brslllewriter*    TMM  is  in  aee<m"~ 

vitft  the  recosMinlatio&  of  th-  . I3i     .ftee&refe 


(cl)  Xha  at©$y  of  Braille  paper  was  started  during 
tha  au&aier  of  l$Sk*  the  general  object iv«  of 
this  ati4r#  •*  «st  forth  b^  the  Braille  'itesea:  I 
C«as4ttS#,  la  tm  foldj  to  obtain  the  fcest  pa?:.- 
for  Srallle  hook  ^se#  with  both  quality  m&  priee 


- 


:; 

■ 
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when  applied  would  assure  the  presses  of  ob- 
taining tiie  same  high  quality.  livery  jobber 
in  the  Louisville  area  and  every  mill  that 

had  either  made  Braille  paper  or  had  shown  an 
interest  in  its  sacking,  was  informed  of  t 
program  and  its  objective*  All  were  requested 
to  participate. 

Several  approaches  to  the  problem  were  suggested 

and  an  were  pursued  t©  some  extent,  some  sills 
felt  that  only  a  special  sheet  tailored  to  the 
job  would  nest  the  need,  one  jobber  felt  that  a 
standard  sheet  would  be  satisfactory  while  an- 
other gro"op  felt  that  a  modified  standard  sheet 
was  the  answer.  However,  there  was  general  agree- 
ment that  a  study  of  many  embossed  sample*  along 
with  a  record  of  the  way  the  samples  behaved  in 
printing  and  binding;  gas  necessary  to  provide  the 
basic  information  needed. 

By  May  of  lj?5"S*  when  the  third  general  meeting 
osf  the  Braille  Research  Gosnittee  was  held 
approximately  thirty  sen  pie*  of  paper  had  heen 
crossed  and  evaluated,  four  of  these  were 
especially  made.  Hamilton  and  Hsramermill  paper 
of  course  have  been  used  by  the  Braille  presses 
for  years.  The  Hawthorn  mill  had  supplied  a  trial 
order  and  the  Eastern  Corporation  had  furnished  a 
pilot  run. 

The  Hawthorn  paper  was  a  rather  radical  experiment 
a*  this-  paper  use'  supplied  with  some  rag  pulp  and 
a  high  moisture  content,,  -approximately  123**  It 
allowed  the  embossing  of  very  good  dots  with  a 
ninimum  of  break-through,  however,  the  high  per- 
centage of  moisture  did  not  permit  accurate  cutting 
therefore  some  of  the  paper  had  to  be  discarded, 
some  difficulty  was  also  experienced  in  handling  on 
the  press*. 

All  samples  of  paper  tried  prior  to  the  May  19>£ 
meeting  were  sent  to  the  presses  for  their  informs-* 
tion  and  appraisal. , 

through  experience  with  the  above  sables  an  evalua- 
tion sheet  was  developed*,  the   characteristics  that 
affect  the  processing  and  end  use  of  Braille  paper 
were  listed  and  the  degree  of  acceptability  was  in* 
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dicated  by  i   ere,  one  to  five,  number  one 

b  Heating  the  hi  h   ;  quality  and  number  five  the 

lowest.  HamnerrdLll  Braille  is  used  as  a  standard 

with  the    iber  three  being  assigned  to  its   iar* 

acteristics* 

Over  fifty  samples  of  paper  have  now  been  tried 
most  of  which  were  stand'..;:;,  sheets  tried  during 

$  early  part  of  the  program,  is  the  pr 
progress  3  ind  >ther  ad  Is  because  interested,  thest 
standard  sheets  were  used  as  a  basis  for  the  desi  ti 
of  laboratory  or  pilot  si      a.  s,  &d  sn  these  pilot 
runs  appeared  to  have  cierit  a  five  I    and  pound 
tub  lot  would  be  supplied*  This  procedure  has  pro 

q  d  b  practical  and  by  its  - .  .  ;&tion  several 
acceptable  papers  have  been  develop©  ..    very  reasonable 
cos  t« 

the  Bud   of  June  19h  g  the  H  awthorn  mill  had  su  . !  ■ 
ee  to-  i         r,  a  tub  usually  5*000  pounds  i 
;  smallest  quantity  t  d I L   in  far-  .   on  a  pro- 

duction basis.  The  first  lot  of  Hawthorn  paper  .ad  to 
r  ■•  .:■■   .  j   as  it  woo  appr      •.  ,'!  short,     .ret 

med  to  ba  an  error  in  cutting*  However,,  a  mere 
thorough  investigation  revealed  that  to.   aper  was  triaau- 
ed  when  the  moisture  content  was  very  high,  then  when 

e  excessive  moisture  was  given  ap  through  evapc/- 
the   per  was  too  short, 

lhe  Idea  of  supolyin;  _..  .per  with  a  high  percentage  of 

i  .sture  hat  been  sugg!  st(  ,3    .y  several  mills.  It  does 
eliminate  the  problem  of  wetting  but  the  inaccuracy  of 
euttia   lakes  its  ass  impractical. 

&urifl     .  i  X9S5t   Hawthorn  sent  the  second  lot  of 
special  Braille,  this  lot,  although  slightly  t    r  to 
handle,  it  did  allow  th  embossing  of  very  good   --tile, 
the  dots  were  very  firm  and  the  break-thin  i  i  was  less 
than  normal. 

third  lot  of  iwt  orn  was  received  in  January  1$     $ 
I  .;;  .-ebruary,  ti  La  Lot  Iso  allow   fchs  em* 
bossing  of  very  good  Braille  but  it  was  somewhat  trouble* 
some  to  feed.  However,  those  last  two  lots  were  embossed 
an   i  ie  up  into  books* 

II,  ■..   atern  Corporation  made  thr  ■   .lot  runs  of  Braille 

b  tore  they  felt  that  a  tub  lot  could  be  made  satisfactorily. 
be  first  trial  lot  was  delivered  lis  Jb-naary  1956, 
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It  mm  plm®&  in  $*QAmwm  i»  ^•toru-ary  «•»•  Mad 
to  m  rnml  to  Hmpr&U  life  «X3L  r 


,  MM        I     IS 

£brat  trial  n»  ws  wo  ,    4mmm$  w3  * 

«u  trta£  m&  pstm9&  '%$         ■  m&l  t#  fl«»wili  is  til 

re$pe&t*  «**■■   •  ftp  tam 


w«.iwnwwtwMimii 
mmmmmmmm$ 
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.   mmmmmmmm§ 
|j|^||i»iii;iri»ipi,iiiiiigiiiii»ii^ 

$&%  bit  <tttM  $$%  ttMBdOhi  $*$  i@m  m  iim 

tihsffagWrJLstie  »f  J«w«*»rt  fee  ««»  $fw&i*ttL&  ftm 
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The  Eastern 


has  only  slightly  .wore  ureal  *throe  ... 


It  is  rtrf  very  sta&Xt  $t»n«iefsally  •'  I       !&$  taa 

•M  e&eeia  io  life  flat  and  asking  a  very  §* 
appearance* 

Tne  $ftkeo«a«^dwards  Is  'generally  a  very  ,.jood  paper* 
It  is  our 'opinion  that  all  ©f  tfetae  sheets  can  be 
considered  satisfactory  for  Braille  book  production* 

A  trial  lot  of  UXs  along  v/ith  a  special  run 

of  Haet^orne  ar©  both  e^psetscl  in  Urn  aaa?  future, 

. .     Uiese  si*  sdHs,  BwanemLll*,  Hawthorn.  Ifskooaa- 
wards,  Howard,  Hasters  ana  Stilton  continue  to  i®~ 
.prove  their  pa|>@r  as  'tbay  lum  in  toe  past,  anoibor 
years  experience  Should  result  in.  an  optiswtt  paper  for 
taook;  us©* 


It  is  raceiffl&eiv.Ui  tiiat  sar^ples  of  these  papers  then  be 

sent  to  tiie  Bureau  of  StsaaitiretS  for  analysis*  His  results 

of  the  analysis  will  fes  um£  as  specifications  Dw 

purees©  and  Irispsction  of  fata:         ip&ea&s* 

(e)  In  iiovesber  3*$55«  0*  partially  finished  aodsl  of  the 
MA  foidin.       ■  .•.ins  i^as  i  .■ .  .    fear  further  dov&lop- 

aent*     la  '  i  «*y  3£;V,  3Er«  Hunt  sent  a  very  complete 

r€:  i    ;  m  Ills  %*ork  th  -    :  id  been  dene  elth  an  Outils* 
of   Uieir  plans  for  faytfeM  •:oloijsent«    Bli        '  found 

it  impractical  to  continue  the  development  ©I  IMS 

nacuine  because  of  tb       lOJHN^e  of  skilled  wor in 

the  Los  Angeles  art..  .-,  ,   the  severe  Illness  of  Mr,  Orle* 
singer  .         ^signer* 

BXs  folding  aaejiiae  aas  deaig]  railla 

gfieet*  a&tn  a  deufeJL;  of  aecerdiao  fold*    fk$a  vaiilis 
provide  iiie  Oatta*>  pj$«$q$es$  eotatnad  through  the  use 
of  guards*     te^o'  bindings  jaa&e  by  this  $*r. 
glued  but  not  seued  were  strong,  alee  appearing  and 
inexpensive*  to  produce*     altfcc         I  iaere  is  asple  proof 
of  the  asrit  of  t&§    ,.lA  process  no  fartner  dsvsd^^nt 
was  undertaken  under  the  ^Liorary  of    Congress  Program, 
due  to  Uta  lack  of  funds*     However,  it  is  reeosstszided 
that  toe  iiis*e3#passt  of  Urn  process  foe  undertakss  as 


The  ileat  Scaled  Vinyl  aetnod  of  *mkiag  nook  covers  ms 
studied  and  -       la  oases  ssere  xsade,  this  process  pro- 
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vides  an  attractive,  verj  strong  and  inexpensive 

cover*     However,  several  problems  mxstt  be  solv*  i 

be  "ore  t-he  process  will  be  satisfactory  for  Braille 

books*     0ns  disadvantage  is  the  cost  of  dies,,  if 

aany  Bises  of  covers  are  needed,  fills  of  course  is 

not  a  problem  with  Hiatal  rings,  wh«re  1  m      sisea 

of  cover©  are  normally  used,     feather  problem  is 

th-.t  of  emboealn^  &tse  Braille  title,  as  yet  m       :   »- 

factory  ssethe4  has  been,  found  to  perform  this  a  ■   3&* 

It  is  recojwiended  that  '-'ssearch  mr^i  ie^lopteiit  be  oontinued 

on  the  Heat  Sealed  Process* 

The  me   8  -tisfactory  .neihod  for  fastening  the  pa^es 
in  the  e-r--:-  ?  at  t;:is  tlisii  is  with  metal  rings*  M@$0V&X$ 
the  use  of  metal  r.'.'  ftgs  Ls  covejr^^  by  patents  and  they 
are  supplied  by  only  one  company,  therefor©,  development 
o.'  an  alternative  method  is  desirable. 

Paring  the  year  the  Pearce  Folding  Machine  was  studied, 
this  machine  is  available  commercial!/  and  through  its 
use  Braille  pages  can.  W  folded  automatically  without 
mashing  the  dots*  ,<, 

Boring  the  year  a  new  Hnylee-  to  -loth,  called.  fyasMe 
was  used  eaqperiiaeaially  .for  covers,  it  sells  for  »l$$ 
per  yard  (Soluabia  Kills),  Several  advantages  are 
apparent  the  bra/  goods  da®  r  Gjsjefs  lighter  because 
tlie  plastic  adds  strength  and  it  is  sach  more  abrasion 
resistant  than  the  pyr ol±n~eoa ted  materials*  Embossing 
of  Braille  spines  is  fair,  'but  it  foii-staraps  tPWfcjr  well* 
It  work©. up  easily  and  no  trouble  was  encountered  with 
gluing*  It  is  swrposed  to  have  wearabillty  far  greater 
than  imitation  leather*  It  is  attractive  and  costs 
approximately  five  cents  less  per  volume* 

(f )  A  meeting  of  the  Braille  Research  Committee  was  held 
at  the  printing  tatafte  yay  lci~2Q,  %9f$$   a  copy  of  the 
minutes  of  this  meeting*,  listing  in  detail  the  attend- 
ance, accomplishments  .and  reconssendatians  of  the  group 
is  attached* 


The  fourth  ^eziarsl  meeting  of  the  Braille  ^search 
Committee  was  held  at  the  &H  on  Hay  10,  19!>6,  a  copy 
of  'the  minutes  of  thia  'seating,  listing  those  attending, 
the  accomplishments  during  the  year  and.  recosraajendationa 
for  future  research  and  development  is  attached*  Report* 
were  sent  to  Members  of  the  camaiutoe  and.  other  research 
groups,  such  as  Royal  National  Institute  for  the  Blind 
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Py  July  31,  1955 

JULI  PROGRE  s  ;"t:;?ort 

The  contract  officially  began  July  1,  1955.  However,  a  consider- 
able amount  of  work  was  accomplished  before  July.  This  report  is  a 
condensation  of  action  on  the  project  from  its  inception  until  July  30, 

On  Hay  13,  lQ£li,  Dr.  James  S.  Calvin,  chairman  of  the  Department  of 
Psychology  at  the  University  of  Kentucky,  received  a  letter  from  Mr, 
Samuel  C,  Ashcroft  of  the  American  Printing  House  for  the  Blind  in  which 
Dr.  Calvin  was  asked  to  express  his  interest  in  an  investigation  of  the 
readability  of  Braille,  The  possible  variables  in  such  a  study  were 
height  of  dots,  dot  diameter,  tip  radius,  distance  between  dots  in  a  cell, 
distance  between  corresponding  dots  In  adjacent  horizontal  cells,  and  dis- 
tance between  corresponding  dots  in  adjacent  vertical  eells#  Dr.  Calvin 
was  asked  to  submit  s  proposal  and  a  cost  estimate  for  the  proposed  in- 
vestigation. 

On  June  IB,  19$l\$   Dr.  Calvin  and  Dr.  Ernest  Meyers  submitted  proposals 
for  two  investigations,  one  in  which  blind  subjects  would  participate  and 
one  in  which  blindfolded  sighted  persons  would  be  the  subjects.  Four  var- 
iables were  to  be  investigated:  distance  dots  in  a  cell,  horizontal  dis- 
tance between  cells,  vertical  distance  between  lines,  and  height  of  dots. 
It  was  suggested  that  two  values  of  each  of  these  variables  be  selected. 
The  actual  values  and  cost  would  be  worked  out  later. 

In  Hovember  of  l$5h$   Mr.  Ashcroft  replied  that  he  was  Interested  in 
our  porposals  and  on  December  20,  19514.,  Dr.  Calvin  and  Dr.  Meyers  visited 
the  American  Printing  House  and  spent  the  day  discussing  the  problem  with 
Mr.  Zickel  and  Mr.  Ashcroft.  In  January  and  February  of  1955  there  fol- 
lowed several  such  discussions  in  which  the  characteristics  and  limita- 
tions of  Braille  print  were  studied. 

It  was  decided  that  it  would  be  worthwhile  to  conduct  a  preliminary 
investigation  of  dot  height  discrimi.nabil.ity.  ^he  summary  of  this  inves- 
tigation is  included  in  this  report. 

On  the  basis  of  the  height  experiment  and  the  various  discussions, 
a  second  proposal  was  made  and  submitted  in  April  to  a  meeting  of  the  co- 
operating presses  and  Mr.  Patterson  of  the  Library  of  Congress. 

The  variables  in  this  proposal  were  dot  height,  distance  between  dots 
In  a  cell,  amd  vertical  distance  between  lines.  There  were  to  be  three 
values  of  each  variable.  At  this  meeting  it  was  decided  to  investigate 
space  variables  only:  distance  between  dots  within  Braille  cells,  horizon- 
tal distance  between  cells,  and  vertical  distance  between  cells.  The  co- 
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operating  presses  gave  unanimous  approval  of  such  an  inves tigatl.cn.  The 
actual  three  values  of  each  variable  were  left  up  to  representatives  of  the 
.American  Printing  Mouse  and  the  University  of  Kentucky*  At  this  meeting  it 
%ms  suggested  that  equal  numbers  of  children  &n&  adults  be  employed  m  sub- 
jects in  the  investigation,  probably  103  children  from  schools  for  the 
blind  and  10B  adults  from  various  organizations  for  the  blind  in  urban  cen- 
ters* 

It  was  marie  clear  at  this  meting  that  from  this  one  experiment  the 

ideal  method,  of  printing  Braille  may  not  resultj  rather  that  this  study  may 
3u,,gest  some  imprrnmsmt®}   but  one,  tm9   or  three  further  investigations 
say  be  necessary  for  anything  clos©  to  a  final  answer*  Whether  other  in- 
vestigations are  --do   depends  on  the  results  of  this  study  and.  availability 
of  funds. 

It  was  also  dec!         i  t    ting  of  the  cooperating  presses  that  Dr# 
Meyers  would  visit  the  Library  of  Congress  and  the  libraries  of  the  Perkins 
Institution  and  the  American  Few  "  I  itioa  for  the  Blind  for  'the  purpose  of  re- 
viewing ail  of  the  previous  published  work  on  the  sise,  shape,  and  spacing 
of  the  Braille  dot*  This  trip  was  taken  in  early  June  Bud  a  detailed  report 
of  it  is  iortlicoudng*  Bowwrerj  Or*  Hcyers   '    md  no  pr@vl.ou©  « iporinefttation 
which  would  alter  the  present  plans* 

../  the  end  of  June  the  groundwork  for  the  exponent  seemed  well  laid* 
However^  with  the  present  system  of  interpoint  it  is  impossible  'bo  reduce  the 
distance  between  lines  without  overlapping  interpolate  Hiere  seemed  no  rea- 
son why  simile  eould&H  bo  full-4..:---   setnted  rather  than  sorrd-intsrpoiniod. 
Tc  clarify i  At  present  Braille  is  interpolated  in  the  following  fashions 


*    » 


o   o      (the  open  circles  are  interpoint) 


*    • 
o    o 

o    0 


There  seemed  no  reason  «hy  Brail!-  •      Idn't  bo  inti  §d  as  follows  J 


*         • 
o         a 

o        o 


this  would  permit  the  lines  to  be  brought  closer  together  for  one  of 
the  values  of  the  bstween-lines  variables.  With  this  in  adad  the  second  pre- 
liminary investigation  was  eoq&eted  in  July.  The  purpose  of  the  study  was 
to  find  out  if  Braille  readability  is  effected  by  the  type  of  Braille  inter- 
ooint.  A  sumary  of  this  study  is  included  in  this  report.  Attention 
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is  called  to  the  conclusion,  In  which  it  is  stated  that  ;*  blind  sub- 
jects are  able  to  re^d  both  kinds  of  Braille  ©quail/  fast  aad  comprehend 
each  equally  ■^ell,'1  Thus,  there  seems  to  be  no  reason  why  full  interpoint 
cannot  be  used  in  the  invest!  ation* 

The  present  plans  (as  of  July  31*)  are  to  select  the  values  of  each 
of  the  tares  varl  .bles  i  1  m  which  the  subjects  are  to  be 
tested  in  August*  Data  collec     s  c  ..•  I  begin  in  September* 

/ e ape c tfully  $ ubmi t ted , 


braes t  Meyers 
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P  August  31,  19& 


.  !    ■--•.,'•  dalltsar        ..■   bh    '  aft       three 

vari&olee  werv       : 

I,  I:: 

In  the  lite!  >  distance  be'\.    ..  ferred  to 

distance  feetwaen  cor  -..-'.■.     •  ..-:„    Hu  bmee  is  now 

•250*1*    Sflwevar,  ■  ■       between  $  &1    lots  in  ad- 

jacent cell-    . .  ■       .     '  with  the 

open  space  t  ";    »  « 3 

di&grwi  lllv.  • 

o  o 


0  Of 


21  tJstn  diatanea  tseweaa  adjacent  dots  is       |  oils 

were  less  than  .0;  I    Uva  calls  would  b©  as  cl&ssw  teg*1      P  as  the  dots,    fhu% 
for  ©ur  study  ttse  radLnimuss  inter-cell  value  must  be  ...  ■  s  «      >•     x'he 

value  ©elated  is  »123%  slues  are  *li40fS  and  titui      i  »rd  #160% 

«o  greater  value  w&a  chosen  be-.   -  sr  would  have  to  move  ovt*r 

a  greater  distance  in  a  ahor     i  wed  of  tljre  for  readability  U>  be 

superior  to  tha  present  ayst---. 

-    . .  ■   ■ 

The  standard  distance  between  dots  within  the  callit  is 
now  »W0'\  hr.  •nickel  axpariiaentaliy  discovered  that  the  closest  dots 
can  be  brought  together  is  #0:;0He  therefore,  in  view  of  that,  these  two 
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values  were  select  ell         ». 

IXI»  Inter!;,  id     i    i  c  Lng 

diij   '■  t  a  ■  ■    u  i  U 

..".  t>ance  an  cor-'  ,  o£  two  cells,     Since 

we  are       t    .    .    '    .  '     i  in  va,.  In 

lies,  it  is  more  n  :  1  to  re         to   to 

;  '    t1     .  .      D    1  i  .':'.      I  j  '■     .     ;« 

t  now  ,220°   Tor  tfo     -  » 

the  former  *  s        "•:■■  following  diagram* 


OOflft 


.;-"  Li  "■.'"'  ;  j 

sber  oi  1  e«      p  Inter!  i 

•163"  would  present  25?  lines    :    r     ■.         ad  an  int   - 

of  ,3  3  per  •  the 

lues  for  tills  i  #163%  «220--  an     .3      * 

It  will  ■      i  li    for  6         -  >$, 

one  of  the  values  v-  ■■■..  •  * 

►sece    '  s    .     ■  L  .j      i  I  il      .  i   I  i 

perlMntal  mtsKLal  to  be  r«  i       blind  subject:..  • 

v  siaterial  will  be  ■  ■      Lack  &rrow  bs  i  ' 

Until  anson,  adopted  for  e&si  Hn 

and  Henry  3  •    »hrlst« 
book*     ^he  score  was  67  which  is  »  "\    i    me  to 

ory  end  thus  the  siaterial  should  be  readable  by  f  if  til     I      ers 
and  up*     It  is  felt  ti  i  content  she    :    be  interests  i      or  all  ages 
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above  the  fifth  grade,  therefore  the  maturaticnal  factors  in 
the  investigation  should  foe  at  least  partially  controlled. 

The  design  and  procedure, 

I*  Equating  the  subjects  for  reading  ability 

Approximately  150  children  and  150  adults  will  be 

given  material  in  standard  Braille  to  read  from  a  passage  close 
to  the  end  of  The  Black  *rrow*  They  will  be  told  to  reed  as 
fast  as  they  can  without  skipping  and  that  they  will  be  asked 
some   questions  about  the  material  at  the  end   of  the  reading 
period*  they  will  read  for  thirty  minutes.  From  ten  to 
fifteen  subjects  will  he  tested  at  a  tints*  At  the  end  of 
fiie  reading  period  the  experimenter  will  read  twenty 
questions  which  will  be  answered  in  Braille  by  the  subjects* 

Those  subjects  who  fail  to  answer  at  least  fifteen  of  the 
questions  will  be  dropped  from  the  study*  The  amount  of 
material  read  by  each  of  the  remaining  subjects  will  be 
recorded  and  from  this  data  the  subjects  will  be  placed 
in  2?  groups  of  8  each,,  four  adults  and  four  children*  Each 
of  these  groups  will  have  the  same  average  reading  speed. 
II*  The  experiment  proper 

It  will  be  remembered  that  the  investigation  involves  a 
study  of  three  variables?  interdot  spacing*  intercell  spacing, 
and  interline  spacing,  and  that  there  are  three  values  of  each* 
The  proposed  factorial  design  necessitates  having  subjects 
read  mor^  possible  combination  of  these  values.  There  are 
2?  combinations*  so  that  each  ©;f  the  aforementioned  groups 
will  read  one  of  these  combinations*  'fhe  following  table 
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illustrates  the  design. 

posa    '•       m    ions  or  tki^i;  vai;;  §  I  to     smxlli  bum 

Values  used!  Lrterdot  spacing  —  ♦OSOj  090*  and  «100  inches 

Intercell  spacing  «■*•  (distance  front  center  to  center  of 

adjacent  dots  in  adjacent  cells)  .123*  •lltO,  and  .160 

inches 

Interline  ^pftctng  *—  (distance  from  center  to  center  of 

adjacent  dots  (in  adjacent  cells)  in  adjacent  lines) 

•lo3,  «220v  and  .300  inches. 


Interdot 
Intercell 

interline 

inte  relet 

Intercell 

Interline 


•• 


J  k  5  6  ?  8 

*o8o  .o/o  .o;o  .oco  vo6o  .oso  .000  .080 

.123  .123  .123  .HiO  .UiC  ,1U0  .160  .¥'0  .160 

•I63  .220  .300  .163  .220  .300  .163  .20C  .  ' 

10      11  13  Xa4  15  16  17  18 

,090  .090  .Civ  ,090  .090  .090  .090  .0^0  .090 

.123  .123  .123  .UiQ  .lijO  .UiO  .160  .150  ,i£o 


.163  .220     . 


.163     .220     .300     .163     .200 


19   20   21   22    23    21*    ZS        26        2? 
Interact      .iqo  .100  .100  .100  .100  .100  .100  .100  .it© 
Intercell     .123  .123  .123  .lisO  .11*0  *12j6  #160  .160  .IcO 
Interline     .163  .220  .300  *T&3    #20  .300  .163  .220  .300 

The  material  used  here  sill  bo  the  first  mvm  chapters 
the  Black  arrow.  The  instructions  will  be  the  same  as 
in  the  equation  trials.  l*h©  subjects  will  be  individually  tested 
and  will  react  for  two  fifty  minutes  periods  on  successive  dc$rs.  The 
experimenter  will  record  the  time  per  page  and  the  number 
of  oak  tracings.  At  the  ®n&  of  the  second  reading  period  the 
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subjects  mil  be  given  a  thirty  question  comprehensive  test. 
All  subjects  who  do  not  answer  twenty  of  the  thirty  questions 
will  be  dropped  from  the  study.  f%mm  people  will  have  to 
be  replaced*  It  Is  not  anticipated  that  there  will  be  many 
such  people  since  the  subjects  will  have  already  been  screened 
for  comprehension  in  the  equation  reading  trials* 

ihe  necessary  dam  will  then  'be  available  for  statistical 
testa  wftich  will  permit  selection  of  those  combinations  which 
are  read  jaost  quickly  and  those  that  are  read  jaost  slowly. 
The  American  Printing  House  has  begun  the  preparation  of  the 
ital  reading  material*  The  following  Braille  factors  will 
held  constant! 

1}  411  material  will  be  printed  in  full  interpoint 

2)  Dot  height  will  be  #01:,- 

3)  Set  diameter  will  be  ♦055** 


Respectfully  subrai ttedf 


[Sidled) 


Ernest  Meyers 
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S@pteiaber  tb     k  i  v Lei  j    I     -  .  ■  ■  ■      ■■      "  '  . 

ptibXical         ®£  the  section  of  the  M§£iL«£E2H  which  is  to  t-  a 
Tor  equat;  ■      the  2?  experm^ntai  ,      i   >b»    Th*        latioaa  to  ';.. 

,..,-.,    s  o    c®  -  p  i  •.  ■  li     3D  vrnm       ■■,  ■    ;        r.  ■  ''■      ,-  -  -    to       i  to 
b.-  ;  tdulta  and  child   -.-  •  .        -nation  ©i    '■   .      .-. .    ps  : 

devised* 

feer  27s   tweiit;, -•:,.. '•■     ■        sills   h:  •/ 

.■■...■■      .      a    material*       Lai  b    ,ra      i  progress  to  test    h!3     -  d 
fro         I  sols  for  the  blind  villej  -bus^  Ohlo|  JacKson- 

nolsj  and  tfat&rUXtf  <P«n  ♦  Admits  will  h*    fees  «d  in 

t£j©s<    •".        -ities* 

Kr«    dekel  1®  1b  the  proewm  of  printing  the  caqpoxijaeatal  aatoi  Lal« 
He  oxpeets  to  complex  this  part  of  the  project  In  SJov   i 

pect  t  all  of  the  testing  for  li  mal  r®adl  a     tbilit     will  be 

prior  to  the  data  of  c         etion  of  the  printing  of  t 
■   antal  owterlal* 

Respectfully  subnltl 

(signttd)  ra  i       i  ^r© 
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Valuer  ;     Xnterdol   spa        —  •  ■.    0f  »05    »  a    !  »1  baa 

rtarcall  8paci3t3g««*(<l-j  i    uca  fro  i  cente] 
of  adjacent  dot*  .b        .'■         I  Is)     ,123,   »IltOf 

and  ,1'G  Inches, 

Intex  -  —  .  •■  .    ■  ■■■  r  to  c 

of  adjacent  dots   [in  a   J&ee&i    sails)  in  adjacent 
■   )  ,163,   .220,     "   ,3C  ib. 
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31  *  1955 

In  0  child!  - i 

OH  tl  »    Ti        .  •-  J  "    . 

:'  islnrillfta 

I]  diaai  poll®,  . ..:  ■        '  rm  f  Xi  dlana  S<  hoal   to 

the  equaiin;    i  I    . 

■  ^     .., .  mi  from  the  Xlilaola  S©3 

jar  and  this  should  provide  ©no  I  ew  Tor  thft 

final  caqperinMBtsl  inv-  i  bd    aticaa*     Hovevftrj  w     ihaU  probably  tie    : 
to  visit  a  1-  n  ■'  metropolitan  area  in  ©x  '.  r  ?    :».o  test  a  rafflel 
:>er  ox      luXts* 

■  «$* 


(si  at    5  mm® 
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of  adjacent  dm®  ir  Bant  cells)   .123,   .1 
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Uses)  .16.3,   .220,  ana  .300  inch®®. 
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in  ftovetabor,  63  cMIdren  £ rom  the  Illinois  School  for  the  Blind  read  the 
equating  material.     Sixteen  adults  were   feastsd  In  Jacksonville,  III*    $hia  makes 
a  x.otal  of  .■    b  oMMr*®  and  110  adults  Mho  haffli  read  the  equating  sate;  U  1  fro© 
The  BI'  ■-       iiw» 
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To  datev  the  above  ssaterial  Ms  oaea  react  by  children  from  schools  for  the 
blind  in  X-ouisville,  Colisabus,  Jac)g8©Jivil2%  Indianapolis,  and  .   fill®. 
adequate  ecu  -   of  cidldren  have  read  this  xoaterial*  All  of  the  ds  1  aw  been 

dated*      I;  dm  eatltesti  who  were  abla  to  answer  5€fl  of  t  ■  -•  ^  peaaaslon 
questions  cohering  the  mats-rial  oaoa  read  were  considered,  for  the  final  expert** 


.  -;  children  who  are  to  serve  as  subj   0  were  selected  in    following 
maimers  *he  number  of  words  read  per  minute  bj  each  child  was  computed  sue!  tab* 
ulated  in  according  order  and  the  scores  were  arranged  in  -  \     '  .-lies*  She  design 
of  the  GJQKrinszit  called  tor  2?  gi*onpa  of  four  reactors  each*  ©osr*  aiB  was  to  have 
a  wide  rang®  of  reading  ability  in  ernes  group.  It  was  also-  desirable  to  have  the 
ease  r&an  nusiber  of  words  per  mtmite  in.  each  group.  With  I    ■  taetom  in  raind, 
table  1  was  constructed*  Each  group  has  readera  from  each  quart ile,  the  lowest 
score  is  20  words  per  minute,  the  highest  is  12>,  the  lowest  spread  in  any  group 
i®  71,  ton  greatest  is  82 »  Bach  group  a*erag&s  70  words  per     e* 

Underneath  table  1  is  tabulated  the  division  of  subjects  I  1  1      so  school. 
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spacing  Y&risfeleu  In  the  month  of  Janaaxy.    The  distribution  of  chlUtem 
torlfed  at  the  i  !       a@  oehoole  is  as 
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Indlcna  30th  «nd  31*t                                   KS 
Kentuelcy                                                                                                                 20 
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29th,  February  19$6 

In   the  month  of  February  Jg  Stilts  in  ^t.  Louis  read  the  equating 
ro&terlai.  This  gives  us  128  adults  who  have  read  the  equating  material 

and  whose  equating  4at&  Indicate  that  they  can  be  used  In  the  experiment 
proper*  It  lias  been  difficult  to  obtain  subjects  for  the  adult  part  of  this 
investigation.  2?£  children  read  the  data  and  from  these  106  were  selected 
for  the  test  material*  We  will  probably  have  to  settle  for  a  fewer  number 
of  adults  from  which  108  will  fee  selected,  This  mm®  that  the  subjects 
in  the  cells  of  the  e^perirsental  design  will  not  be  as  mil  equated  as 
they  were  for  the  children.  However ,  plans  are  being  mad©  to  go  to  Mew 
fork  in  ilarch,  and,  we  will  try  to  get  a®  isany  adult  subjects'  as  possible 
there.  So  far  adults  have  been  obtained  from  Louisville.  lashville, 
Jacksonville.  Indianapolis*  St,  Louis,  and  ooluoibus.  Also,  in  February, 
the  analysis  of  the  children's  data  was  started. 

Respectfully  submitted, 

(signed)    Ernest  layers 
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MINUTES  OF  BRAILLE  RESEARCH  COMMITTEE  MEETING 

The  third  general  meeting  of  the  Braille  Research  Committee  was 
held  at  the  Printing  House  on  May  19  -  20,  1955. 

This  Braille  Research  Program  is  sponsored  by  the  Library  of  Congress, 
the  work  being  done  at  the  Printing  House  with  the  cooperation  of  all  the 
Braille  presses  in  this  country  and  Canada* 

The  following  people  were  present: 

Mr.  F.  E.  Davis,  American  Printing  House,  Chairman 

Mr.  Donald  G.  Patterson,  Library  of  Congress,  Washington,  D,  G« 

Mr.  Allen  T.  Hunt,  Braille  Institute  of  America,  Los  Angeles, 

California 
Mr.  Edward  J.  Waterhouse,  Howe  Press,  Watertown,  Massachusetts 
Mr.  Alfred  Allen,  American  Foundation  for  the  Elind,  Mew  York,  New  YorV 
Mr.  Paul  J.  Langan,  Kentucky  School  for  the  Blind,  Louisville,  Kentucky 
Dr.  Wallace  E.  Frank,  Franklin  Institute,  Philadelphia,  Pennsylvania 
Dr.  Ernest  Meyers,  University  of  Kentucky,  Lexington,  Kentucky 
Mr.  Virgil  E.  Zickel   ) 

Mr.  Samuel  C.  Ashcroft  )  American  Printing  House,  Louisville,  Kentucky 
Miss  Marjorie  S.  Hooper) 
Mr.  R.  M.  Lee         ) 

Mr.  R  .  W.  Beath,  Canadian  National  Institute  for  the  Blind,  Toronto, 
Canada,  arrived  about  10:30  a.m.  on  the  19th,  while  Miss  Florence  B.  Trader, 
Clovernook  Printing  House  for  the  Blind,  did  not  arrive  until  late  on  the 
morning  of  the  20th.  Mr.  Ted  Vassar  of  Production  Aids  in  Louisville,  Mr. 
Richard  Taylor  of  International  Business  Machines,  and  Mr.  Raymond  Lavender 
of  Binghamton,  New  York,  had  all  been  invited,  but  were  unable  to  attend. 
These  last  three  men  are  serving  as  Technical  Advisers. 

In  opening  the  meeting,  Mr.  Davis  expressed  first  the  appreciation  of 
the  Printing  House  for  the  cooperation  which  has  been  given  by  all  the  presses 
as  well  as  the  research  agencies,  such  as  International  Business  Machines, 
University  of  Kentucky,  etc.,  in  the  development  of  the  research  program.  Mr. 
Patterson  also  expressed  his  appreciation  of  the  spirit  of  helpfulness  which 
has  been  apparent  on  all  sides. 

The  general  order  of  the  meeting  consisted  of  a  report  of  progress 
made  during  the  past  year  on  the  projects  set  up  for  study  and  development  at 
the  last  meeting,  with  decisions  being  made  by  the  group  on  procedures  and 
projects  to  be  pursued  during  the  coming  year. 

1.  Braille  dot  and  space  specifications: 

A.  Mr,  Ashcroft  first  presented  a  summary  of  concurrent  re- 
search by  other  groups  with  whom  an  exchange  of  information  would  be  of  mutual 
advantage  and  which  should  throw  light  on  the  problems  of  Braille  reading, 

(1.)  The  International  Business  Machines  Braille  reading 
machine  research  which  will  require  considerable 
testing  material  of  Braille  readers. 
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(2.)    The   Committee  on  Diagnostic  Reading  Test   (Triggs 

of  University  of  Maryland)  is  interested  in  research  on 
anc1  design  of  test  of  reading,  including  Braille. 
The  Committee  presently  is  working  with  the  Veterans 
Administration  on  a  related  project, 

00    The  University  of  Illinois  is  developing  a  series  of 
tests  which  will  throw  light  on  Braille  reading  proc- 
esses and  determine   the  design  of  Braille  reading  apti- 
tude tests |   this  study  will  cover  both  children  and 
adults • 

(lu)    Mr.   Langan  sponsored  a  regional  conference  which 
dealt  with  the   testing" of  Braille  reading. 

(5>.)  The  American  Printing  House  program  of  educational 
research  is  interested  in  reading  and  will,  in  the 
future,   be  able  to  make  a  contribution . 

(6,)   There   is  probably  other  research  going  on  in  the 

field   along  the  same   lines—all  part  of  an  extensive 
interest  at  the  present  time  in  Braille  and  Braille 
reading. 

B.     A  study  of  the  published  literature  covering  research  on 
Braille  shows -that  Latimer   (1919-1920,'  Uniform  Type  Com- 
mission,  5th  Annual  Report, American  Association  Instructors 
for  the  Blind)  had  an  amazing  insight  of  the  problem..     This 
material  included  charts  and  scales  for  .testing...     However, 
since  this  work  was  done  over  30  years  ago,   it  seems  logi- 
cal that  a  complete  restudy  and  re-evaluation  should  be 
done.     There   is   also  a  very  real  need  to   investigate  all 
of  the   unpublished  literature  in  the  Library  of  Congress, 
Perkins,  American  Foundation  for  the  Blind,   Overbrook^ 
libraries, etc.,   to  make  sure  that  the  best  use  of  all- 
previous  studies   is  made. 

C«     Mr.   Ashcroft  then  reported  that,   in  addition  to  a  review 
of  what  has  been  or  is  being  done,   his  survey  has  sought 
the  most  effective  source    of  professional  assistance  among 
colleges  and  universities,  etc.     The  best  contact  so  far 
has  been  the   University  of  Kentucky.      Through  Dr.  Ernest 
Meyers,    a  staff  psychologist,   a  contractual  arrangement 
and  an  experimental  design  for  a  study  to  determine   the 
characteristics  which  made  for  the  best  readability  of    • 
Braille  is  underway. 

D.     A  pilot  study  has  been. conducted  by  Br.  Meyers  and  the 
American  Printing  House  to  determine  the  relationship  be- 
tween  dot  height  and  readability.     This  study  consisted 
of  two  parts : 
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(1)  Determination  by  the  Printing  House  of  the  highest 
unbroken  dot-  which  could  be  produced  consistently 
with  the  methods  and  materials,  (paper,  plates,  and 
stereograph  machines)  now  used,  using  the  present 
base  diameter  of  .060"  for  the  dots,  resulted  in 
the  figure  .017" » 

(2)  Tests  on  children  at  Kentucky  School  for  the 
Blind  seem  to  show  that  differences  of  dot 
height  of  .00^"  or  greater  can  always  be  dis- 
criminated, and  that  differences  as  low  as 
.001"  can  be  detected  with  reasonable  accuracy, 
possibly  3  out  of  5  times.  It  also  showed 
that  this  discrimination  between  dot  height  re- 
mained constant,  whether  the  comparisons  were 
between  dots  of  .006"  and  .007"  in  height  or 
.016"  and  .017"  in  height.  This  test  also 
showed  that  variation  in  the  radius  has  little 
effect  on  discrimination  of  height  of  dotsj 

16  subjects  in  all  were  tested. 

Dr.  Meyer  stated  that  there  was  some  indica- 
tion that  height  discrimination  is  better  with 
large  tip  radius,  but  only  a  bare  trend,  and 
probably  would  not  hold  up  statistically.  He 
also  felt  that  there  was  little  difference  of 
discrimination  between  low  and  high  dots,  pro- 
vided the  dots  were  consistently  high  or  low 
on  a  page,  probably  because  the  finger  always 
feels  only  the  top  of  the  dot  rather  than  the 
whole.  He  also  found  that  for  any  given  sub- 
ject t'  ere  seemed  to  be  a  regular  pattern  of 
error,  although  the  pattern  varied  from  sub- 
ject to  subject. 

The  purpose  of  the  study  was  to  determine  the 
least  noticable  difference  of  dot  height  and 
whether  tip  radius  affected  this  discrimina- 
tion. 

Miscellaneous  comments  ©n  pilot  studies  by 
Committee:  Adults  as  well  as  children  should 
be  tested  and  results  correlated. 

It  was  suggested  that  the  area  of  paper  that 
comes  in  touch  with  the  finger  be  investi- 
gated. The  finger  probably  does  not  touch 
the  flat  part  of  sheet,  so  absolute  height 
would  make  no  difference.  However,  the 
heavier  pressure  of  adults  and  beginners  might 
make  a  difference,   (They  often  feel  the  pits 
of  the  opposite  page  in  interpointing.  This 
is  particularly  true  of  adults). 
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Importance  of  dot  tip  radius.   (Meyer):  Did  not 
feci  that  study  indicated  that  subjects  could  deter- 
mine differences  in  tip  radius. 

The  matter' of  broken  and  unbroken  dots  may  be 
another  variable  which  should  be  taken  into  con- 
sideration in  next  studies.   (Waterhouse)  Feels 
loiter  dots  will  probably  be  found  to  be  the  best. 

Meyer:  Did  not  feel  that  pilot  study  so  far  had 
told  very  much  about  readibility,  but  rather  was 
preliminary  work  to  help  understand  how  well  a 
reader  car  discriminate  dot  height  and  to  what 
extent  radius  affected  this  determination. 

Allen:  Need  to  know  how  much  pressure  reader  applies 
to  dot.  There  must  be  a  point  of  reading  pressure 
above  which  there  will  be  a  reduction  in  dot  height 
which  would  ultimately  make  the  dot  unreadable. 

E«  Proposed  Braille  dot  study  by  University  of  Kentucky: 

(l)  Eight  variables,  each  with  several  values  could  be 
studied,  dot  height,  tip  radius,  spacing  between 
dots  within  the  cell,  spacing  between  dots  in  ad- 
jacent cells  in  same  line,  spacing  between  dots  in 
adjacent  lines,  base  diameter  of  dots,  semi-inter- 
pointing  vs.  full  interpointing,  broken  vs. 
unbroken  dots. 

Question:  Should  all  variables  with  several  values 
say  three  each,  be  studied  at  one  time,  or  have 
three  studies  of  3  variables  each?  If  all  possible 
variables  with  their  several  values  are  investigated 
at  one  time,  results  probably  could  be  obtained  in 
less  than  a  year.  However,  this  would  probably  be 
the  less  efficient  method,  because  it  would  not 
only  be  difficult"  to  obtain  the  number  of  blind 
people  required  for  testing,  probably  700  or  800, 
but  it  would  also  be  difficult  to  test  them.  The 
actual  evaluation  of  the  results  would  require 
International  Business  Machines  equipment  and 
would  be  quite  expensive.  The  other  system 
using  the  simpler  studies  would  first  investigate 
those  variables  which  seem  most  important.  It  is 
possible  that  the  result  s  obtained  from  this  first 
study  could  be  considered  conclusive. 
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Mr.  Patterson:  From  the  standpoint  of  the  Library, 
there  are  two  points  of  view;  it  is  quite  natural 
that  the  Library  would  like  to  see  a  complete  study 
from  which  a  maximum  amount  of  information  would  be 
obtained*  This,  of  course,  would  mean  that  we  had 
a  contract  covering  a  certain  period  of  time  during 
which  a  given  amount  of  money  would  be  spent.  At 
the  end  of  this  period  all  of  our  questions  would 
be  answered;  however,  if  it  is  more  feasible  to 
divide  the  job  up  into  several  smaller  studies  as 
suggested,  it  is  my  opinion  that  the  Library  would 
be  willing  to  go  along. 

Ashcroft:  It  is  important  to  renember  that  as  the 
studies  progress  new  ideas  are  apt  to  present  them- 
selves and  sprne  conclusions  be  reached  which  might 
change  the  whole  picture  concerning  factors  to  be 
studied. 

Meyers  Could  complete  studies  of  6  variables  in 
two  studies  in  a  period  of  one  year.  To  do  this, 
would  need  summer  to  work  out  stimulus  material 
and  get  subjects  lined  up  for  testing.  Thus 
would  be  able  to  finish  two  studies  by  end  of 
February  of '56,  when  the  present  Library  of 
Congress  contract  expires,  with  some  possibility 
of  a  small  runover  of  time.  It  would  also  be 
very  possible  that  the  second  study  might  have 
some  of  the  same  variables  in  it  as  the  first 
one,  with  an  additional  one  or  two  added. 

Patterson:   Suggested  that  it  would  not  be 
necessary  or  desirable  to  keep  changing  print- 
ing specifications  as  studies  went  along.  How- 
ever, when  final  results  are  available,  a  new 
set  of  specifications  would  be  drawn  up. 

Allen:  Feels  strongly  that  adults  must  be 
tested,  because  of  Library  of  Congress  responsi- 
bility for  providing  adult  reading  materials. 

Meyer:  Did  not  feel  that  it  would  be  necessary 
to  go  over  pilot  study  with  adults  for  discrimi- 
nation of  dot  heights,  however,  the  proposed 
studies  could  have  equal  number  of  adults  and 
children. 

Waterhousej  Adults- and  children  should  come 
from  different  backgrounds,  adults  should  have 
learned  Braille  as  adults,  not  as  children. 

Ashcroft:  Since  several  of  the  agencies  have 
qualified  personnel  it  may  be  possible  and  de- 
sirable to  have  their  help  in  the  actual  test- 
ing. 
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(1)  Meyer:  Quite  possible,  uuw^u 
important  that  all  investigators  meet  with  University 
of  Kentucky  personnel  to  be  sure  that  procedures  are 
the  same.  It  is  not  important  that  these  persons  be 
experienced  in  testing  the  blind  but  they  should  have 
a  good  background  of  testing. 

(2)  Values  of  variables— should  be  three.  After  much  dis- 
cussion it  was  felt  generally  that  the  tip  radius,  dot 
height,  and  bQ.se  diameter  be  held  constant  in  this 
first  study. 

Meyer j  Feele  that  oca  value  of  each  variable  should 
be  the  standard  now  used  in  conventional  Braille  print- 
ing, one  the  minimum,  and  the  other  the  extreme. 


(3)  Decision—For  the  first  study,  three  variables,  space 
between  dots  within  a  cell,  space  between  dots  in 
adjacent  cells,  space  between  dots  in  adjacent  lines, 
with  ,0l£"'  height  and  base  diameter  of  .0££Ui  constant 
throughout.  \ 

Meyer  to  make  study  of  archives  of  Library  of  Congress, 
Perkins,  American  Foundation  for  the  Blind\  and  Over- 
brook  for  unpublished  material  on  subject  during  sum- 
mer. \ 

Stimulus  material  to  be  worked  up  by  American  Printing 
House  in  cooperation  with  University  of  Kentucky  during 
summer,  and  testing  begun  in  fall,  for  completion  by 
February  of  19!?6, 

The  University  of  Kentucky  is  t o  drawbsign  for  study 
and  submit  to  Library  of  Congress  for  approval  before 
going  ahead,  Patterson  promised  approval  of  contract 
within  three  or  lour  days  after  receipt. 

\ 
(h)     Miscellaneous  comments  from  groups:  \ 

Meyer:  Testing  should  exclude  first  reactions.  Pro- 
poses two  £0-minute  periods  of  testing  on  successive 
days,  since  fatigue  factor  must  be  considered. 

Meyer:  Pointed  out  that  the  plan  is  to  equate  tha 
subject's  reading  ability  of  the  test  material  against 
their  reading  ability  of  conventional  Braille. 
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This  practice  will  eliminate  likes  or  dislikes  of 
subjects  for  paper,-  binding,  etc.  Tests  would  be 
made  on  material  context,  not  random  dots,  to  get 
the  effect  of  changes  of  dot  characteristics  and 
spac^o^  readibility.  Do  not  need  to  continue 
pilot  study  of  dot  height  for  present,  as  we  now 
know  more  about  this  variable  than  any  other.  The 
decision  to  use  three  space  variables  was  influenced 
by  the  fact  that  these  variables  are  all  interre- 
lated. • 


2 •  Construction  of  a  Pilot  Model  Automatic  Embossing  Machine  by 
International  Business  Machines: 

In  the  absence  of  Mr.  Richard  Taylor  of  International  Business 
Machines,  Mr.  Zickel  reported  on  the  progress  of  this  project 
to  date j 

A.  The  devices  and  machines  necessary  to  perform  the 
various  operations  will  be  ready  for  testing  by 
July.  This  pilot  model  is  to  consist  of  five  units 
which  can  be  connected  together  in  several  ways  to 
produce  the  desired  results. 

The  five  units  are  a  Perkins  Brailler,  an  International 
Business  Machines  Tape  Punching  Machine,  an  International 
Business  Machines  Tape  Sensing  Machine,  A  Special 
Stereograph  Machine  built  by  American  Frinting  House 
and  a  control  panel* 

It  is  proposed  that  these  units  be  used  as  follows: 

TAPE  PUNCHING 

The  Control  Panel  is  set  to  punching  position,  a 
Braille  embosser  operates  the  Perkins  Brailler 
setting  up  Braille  pages,  using  correct  Braille 
format,  and  at  the  same  time,  the  punching  unit 
is  placing  the  information  on  a  paper  tape. 

VERIFYING 

Ww www—    mmmm<mmm 

The  Control  panel  is  set  to  the  verifying  position, 
the  tape  produced  in  the  above  or  punching  operation 
is  placed  on  the  tape  sensing  unit.  Again  a  Braille 
embosser,  preferably  a  person  other  than  the  one 
who  made  the  tape,  sets  up  the  Braille  page  on  the 
Perkins  Brailler.  As  long  as  both  operators  agree, 
the  machine  continues  to  operate  making  a  second 
tape  on  the  tape  punching  unit.  When,  however,  a 
mistake  is  m^de  or  there  is  a  disagreement  between 
the  two  embossers,  the  machine  stops.  The  two 
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sets  of  lights  on  the  control  panel,  representing 
the  Braille  cells  light  up,  one  set  will  indicate 
the  information  placed  on  the  keyboard,  the  other 
the  information  as  recorded  on  the  tape.  The 
operator  must  then  decide  which  is  correct,  make 
the  acknowledgment  by  the  use  of  a  key  which  has 
been  provided  on  the  Brailler,  then  proceed.  The 
first  tape  madb  should  then  be  discarded  and  the 
verified  tape  is  ready  for  use. 

TAPE  DUPLICATION 

As  the  name  implies,  this  is  merely  a  method  of 
obtaining  duplicate  tapes.  The  control  panel  is 
set  to  the  correct  position,  a .verified  tape  is 
placed  on  the  tape  sensing  unit  and  a  blank  tape 
on  the  punching  unit.  The  operation  is  then 
carried  on  automatical ly. 

AUTOMATIC  STEREOGRAPH  OPERATION 

The  control  panel  is  again  adjusted  to  the  cor- 
rect position,  a  verified  tape  is  placed  on  the 
sensing  unit,  and  a  plate  is  placed  in  the  stere- 
ograph machine.  The  switch  is  thrown  and  the 
operation  of  embossing  the  plate  is  carried  on 
automatically.  When,  however,  the  bottom  of 
the  plate  is  reached  the  machine  st^ps  and  a 
signal  indicates  that  the  ©peyatar  s  no  aid  then 
turn  the  plate  or  place  a  new  one  in  the  machine, 

B.  Advantager  of  proposed  systems 

(1)  The  noisy  plate-making  operation  can  be 
separated  from  the  Braillist  who  would  have 
to  contend  only  with  the  noise  of  the 
Braille  making  paper  tapes  and  paper  sheets. 
(American  Printing  House  f^els  this  is  most 
important,  as  it  should  lessen  operator 
fatigue,  thereby  decreasing  cost.) 

(2)  Embossing  and  verifying  time  of  only  two 
people  required  in  making  tape,  while  one 
person  could  operate  possibly  3  or  h   automatic 
stereograph  machines,  having  only  to  change 
plates ,   as  compared  with  embosser  and  possibly 
two  sets  of  proofreaders  (2  people  in  each  set) 
and  correcting  time  of  operator  for  present  system. 

(3)  Stereograph  machine  could  probably  run  much 
faster  than  at  present  rate  of  operators • 

(h)     Verifying  gives  far  more  accurate  results  than 
proofreading. 
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C,  Other  Comments 

On  International  Business  Machines  the  tape  is 
paper  about  ,003"  thick,  1"  wide,  on  an  8"  diameter 
roll,  roll  contains  1,000  feet  of  tape,  and  can  be 
punched  at  the  rate  of  10  characters  to  the  inch. 
Thus  one  roll  can  carry  up  to  120,000  spaces,  which 
would  be  equivalent  to  a  160-page  Braille  volume. 

The  producing  of  a  few  copies  directly  from  tape  is 
to  be  deferrred  (the  automatic  interpointing 
Braillewriter)  until  the  feasibility  of  the  present 
project  is  proven. 

The  group  was  very  appreciative  of  the  cooperation 
International  Business  Machines  has  evidenced  in 
engineering  and  implementing  the  automatic  stereo- 
graph project.  It  was  suggested  that  the  Printing 
House  write  International  Business  Machines  stating 
the  feelings  of  this  group, 

3#  Study  of  Paper; 

A,  Study  made  by  American  Printing  House  consisted  of 
obtaining  all  types  of  stock  paper  which  seemed 
suitable,  and  also  interesting  as  many  people  and 
mills  as  possible  in  working  out  special  papers. 
Mimeographed  report  of  results  presented  to  group, 

B,  Zickel:  Promised  to  send  sets  of  most  promising 
papers  to  everyone  interested  for  testing  and 
comments,   (Each  type  of  paper  to  be  accompanied 
by  a  statement  of  its  characteristics  as  found  by 
American  Printing  House,) 

C,  Need  to  make  further  experiments;  probably  need  a 
combination  of  pulps  for  best  results  for  strength 
and  texture, 

D,  To  date  four  mills  have  furnished  a  special  Braille 
Paper : 

Hawthorne  Braille — This  mill  submitted  paper 

with  12  percent  moisture, 
-   the  use  of  which  would 
eliminate  any  further 

wetting, 

Hammermill  Eraille — Known  to  the  trade  for 

years. 

Hamilton — Known  to  the  trade  for  years. 

Eastern — New 
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E#  Does  paper  have  to  be  white?  It  is  not  essential 
but  it  is  now  possible  to  obtain  white  paper  from 
many  kinds  of  pulp.  Feeling  is  that  white  is 
preferred,  but  not  a  strict  requirement. 

Mr.  Patterson  presented  a  question  from  Mr* 
Clapp  of  the  Library  of  Congress  asking  whether 
the  Bureau  of  Standards  had  been  consulted  in  any 
way.  Mr.  Zickel  stated  that  the  Bureau  had  not 
been  contacted  at  this  time,  but  that  a  letter 
would  be  written  immediately  asking  their  coopera- 
tion on  the  various  phases  of  the  program.  He 
further  stated  that  the  Mellon  Institute  of  Pitts- 
burgh, and  also  the  Institute  of  Paper  Chemistry 
had  offered  their  services  wherever  it  was  practi- 
cal. There  is  need  of  advice  on  machinery  for 
the  making  of  wear  tests  on  Braille  dots  at  this 
time. 

U.  Binding  materials  and  methods: 

A.  Braille  Institute  of  America — Hunt  reported  that  due 
to  difficult  employment  situation  in  his  area,  the 
accordian  folding  machine  had  not  been  further 
developed  during  the  year.  There  is  also  need  of 
additional  research  before  the  pilot  machine  can 

be  finished. 

Advantages:  Eliminates  guards  and  sewing  and  needs 
to  be  put  together  with  glue  only.     Would  be  good 
for  present  pamphlets  which  need  hard  backs. 

Fresent  model  will  be  hand  fed,  since  procedure  fol- 
lows Braille  printing  of  sheets. 

Group  offered  to  help  get  project  underway.  It  was 
suggested  that  Braille  Institute  of  America  be  urged 
to  pursue  the  idea  to  completion  promptly.  If  this 
is  not  practical,  offer  Braille  Institute  of  America 
facilities  of  the  Research  Program  in  expediting  the 
project. 

B.  American  Printing  House — Zickel  reported  a  new  vinyl- 
coated  cloth  called  Vynsidc  for  covers,  sells  for 
l\9$   a  yard  (Columbia  Mills),  plus  standard  bookcloth 
discounts. 

Advantages:  Gray  goods  can  be  much  lighter  because 
plastic  adds  strengths  is  much  more  abrasion  resistant 
than  pyrolin-coated  materials.  Embossing  of  Braille  ' 
spine  only  fair,  but  foil-stamps  well.  Works  up 
easily,  and  has  no  trouble  with  glue  on  glue  table. 
Supposed  to  have  wearability  far  greater  than  imita- 
tion leather.  It  is  attractive  and  costs  approxi- 
mately 5  cents  less  per  volume. 
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£#  Zuk  (Gerald  H>)  Reading  Machine: 

Zickel;  Correspondence  from  Zuk  and  pictures  of  machine 
showed  this  project  to  consist  of  a  base  approximately  3" 
by  12"  on  which  is  mounted  a  bar  carrying  medal  pins  reprt 
senting  a  full  line  of  Braille.  These  pins  are  con- 
trolled by  a  sheet  or  roll  of  paper  with  Braille  in  the 
form  of  perforations  instead  of  the  conventional  embossing 
When  a  line  has  been  read,  the  paper  is  advanced  by  means 
of  a  lever  and  another  line  is  presented 

Advantages 

Smaller  storage  space 

Perforating  cost  20  percent  less  than  embossing 

(estimated). 
Ideal  shape  and  size  of  Braille  (metal  pins). 
Machine  is  small  and  light  affording  portability 
Reader  cannot  lose  his  place  as  only  one  line  is 

presented  at  a  time. 

Disadvantages 

It  is  questionable  whether  it  is  wise  to  saddle  the 
blind  with  another  machine. 

Doubt  that  machine  could  be  made  for  £35*00  as  absolute 
maximum  that  could  be  produced  and  used  at  this  time 
would  be  £000-6C00.  This  figure  is  based  on  circulation 
of  Braille  Magazines* 

Decision 

Recommend  that  Zuk  send  model  to  American  Printing 
House  for  inspection  and  use  by  blind  individuals. 
We  then  can  make  a  more  realistic  appraisal.  That 
Mr.  Zuk  be  commended  for  his  interest  and  urge  him 
to  continue  his  work.  That  the  committee  be  informed 
of  the  progress  made. 

6»  lavender  Irinting  Process « 

This  proposal  involves  essentially  the  use  of  a  profess- 
ional reader  to  record  on  magnetic  tape  all  pertinent 
information,  context,  capitals,  punctuation,  etc* 

The  magnetic  tape  would  then  be  read  by  a  blind  Eraillist 
who  would  transcribe  the  information  into  the  desired 
form  (grade  2).  The  machine  used  would  be  a  modified 
Bra illewr iter  capable  of  producing  an  embossed  sheet  for 
proving  and  a  plastic  sheet  for  processing. 

The  plastic  sheet  would  then  be  passed  through  a  tape  to 
film  machine  where  the  Braille  would  be  recorded  photo- 
graphically. 
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Finally  the  photographic  film  through  a  transducer 
would  control  an  automatic  embossing  machine  capable 
of  producing  either  a  metal  plate  for' lon~  run  print- 
ing or  when  desired  print  the  paper  sheets  directly. 

The  method  is  radically  different  from  anything  now 
in  use  or  otherwise  proposed  and  employs  small  steel 
balls  rather  than  the  conventional  stylus  for  punching 
the  dots. 

Disadvantages:  Would  require  the  development  and  build- 
ing of  three  special  machines  that  are  not  now  available, 

require  the  services  of  a  professional  reader,-,  embosser 
and  proofreader]  system  raises  problems  of  coordinating 
all  phases  of  work  in  getting  out  book. 

Committee  directed  Zickcl  to  write  Lavender,  s  tating  its 
interest  and  appreciation  of  his  ideas  but  advising  him 
of  the  status  of  the  International  Business  Machines 
project,  and  the  fact  that  it  might  be  wise  to  wait  on 
further  development,  of  his  ideas  until  the  effects  of 
size  and  shape  of  dots  is  settled  since  his  use  of  steel 
balls  would  restrict  shape,  etc.,  of  finished  dots.  It 
was  also  suggested  that  ANSCO  be  contacted  to  see  if 
they  would  be  interested  in  the  development  of  the  neces- 
sary equipment  and  that  they  be  encouraged  to  do  so.  In 
some  way,  he  should  also  acknowledge  Lavender's  deep, 
unselfish  interests  and  abilities,  and  missionary  zeal. 

7«  Solid  Dot  Process — Royal  National  Institute  for  the  Blind; 

Mr.  Zickel  reported  that  his  latest  information  on  the 
English  process  was  that  they  were  considerably  behind 
schedule  in  the  developmental  work,  the  prototype  which 
was  scheduled  for  completion  by  April  1955  is  now 
expected  by  early  fall.   The  machine  will  then  have  to 
be  tested.  He  also  reported  that  they  had  gone  to 
mechanical  sensing  of  the  dots,  rather  than  electronic. 
The  Committee  expressed  considerable  interest  in  the 
process  and  urged  Royal  National  Institute  for  the  Blind 
to  keep  us  informed  of  their  progress. 

8.  Vacuum-formed  Plastic  Sheets? 

This  method  now  used  in  both  United  States  and  Britain 
for  making  maps,  diagrams,  etc.,  has  been  tested  to  some  - 
extent  for  interpoint  Braille  printing,  although  tests 
so  far  arc  inconclusive.  It  docs  make  good  Braille,  and 
is  washable;  however,  the  plastic  sheets  will  not  fold 
well  for  binding,  the  pages  stick  together,  and  the 
plastic  sheets  are  very  expensive. 

Suggested  that  the  process  be  investigated  for  producing 
plates  for  short  runs  and  for  other  uses,  such  as  maps, 
diagrams,  etc. 


-  13  - 


9 •     Books  in  Magazine  Format : 

Mr.  Zickel  reported  that  an  experiment  along  this  line  had 
been  agreed  upon  between  the  American  Printing  House  and 
the  Library  of  Congress,  and  it  is  to  be  conducted  shortly 
at  the  American  Printing  House, 

A  brief  summary  was  presented  of  the  status  of  the  Lavender 
Braillewriter,  which  is  now  being  developed  as  a  joint 
project  with  the  American  Printing  House.  The  machine  has 
an  approximate  overall  size  of  3"  x  h"   x  ll|.%  will  weigh 
approximately  h   pounds,  and  will  sell  for  less  than  ^50*00. 
The  demonstration  model  is  still  about  6  months  off. 

A  short  discussion  was  held  on  plans  for  the  next  meeting* 
In  view  of  the  fact  that  the  University  of  Kentucky  Dot 
Study  would  complete  its  first  phase  probably  by  the  end 
of  the  year  or  at  least  by  February  195>6,  it  was  suggested 
that  the  meeting  be  planned  for  that  time,  which  would 
also  give  ample  time  to  test  the  International  Business 
Machines  process.   Some  suggestion  was  made  that  it 
might  be  well  to  hold  the  meeting  in  Binghamton,  New  York, 
but  this  was  more  or  less  vetoed  because  the  International 
Business  I'achincs  machinery  should  be  in  Louisville  by 
that  time. 

The  meeting  adjourned  at  lis 50  a#  m.,  Friday,  Hay  20,  1°55« 

Respectfully  submitted, 


MARJORIE  S.  HOOPER 


© 
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READABILITY  STUDY 


Efforts  to  further  the  proposed  investigation  of  readability 
characteristics  of  braille  have  taken  several  directions, 

I.  A  review  and  survey  has  been  made  of  the  published  literature 
on  this  and  related  topics • 

A.  This  survey  indicates  that  size,  height,  shape,  spacing, 
and  the  order  of  legibility  of  braille  symbols  have  been 
studied.  Most  of  these  studies  antedate  interpointing.  The 
literature  reviewed  has  revealed  no  unified  approach  of  an 
appropriate  level  of  controlled  experimentation  to  answer 
the  questions  raised  in  connection  with  this  research  pro- 
gram. 

Copies  of  the  survey,  review  and  bibliography  may  be  made 
available  to  those  interested,   (See  Kr.  Zickel) 

B»  A  further  review  should  be  undertaken,  particularly  of 
unpublished  material  probably  to  be  found  in  the  archives 
of  the  Library  of  Congress,  The  Ferkins  Institution,  and 
The  American  Foundation  for  the  Blind.  The  question  is 
raised  as  to  whether  these  organizations  might  provide  for 
such  a  search  and  review  through  their  respective  librarians, 
or  whether  the  investigators  themselves  should  spend  the 
necessary  time  and  effort  at  these  agencies  to  accomplish 
the  task. 

II •  The  most  effective  source  of  professional  assistance  and  service 
has  been  sought, 

A,  Decisions  regarding  the  experimental  design,  the  ade- 
quate acquisition  of  data,  and  statistical  analysis  of 
data  should  be  under  the  direction  of  the  best  of  profes- 
sional personnel, 

B,  Emminent  individuals  known  to  have  interest  or  compe- 
tence in  such  research  projects  have  been  approached, 

C,  University  and  college  psychology  staffs  have  been 
contracted, 

D,  One  of  the  most  promising  contacts  has  been  with  per- 
sonnel of  the  Kentucky  Research  — i 3— I  Foundation  of 
the  University  of  Kentucky.   (Sample  copies  of  proposed 
contractual  arrangements,  including  cost  estimates  and  the 
proposed  experimental  design  will  be  made  available  to 
those  interested  0 

IIIo  In  numerous  discussion  groups,  much  thought  hay  been  given  to  the 
variables  or  factors  that  seem  to  require  investigations 


V, 


• 


i 


A.  Charts  have  been  prepared  to  illustrate  which  are  con- 
sidered critical  factors,  how  they  may  be  varied  systemat- 
ically, and  possible  outcomes  in  terms  of  efficient  pro- 
duction. 

B.  A  preliminary  investigation  has  been  conducted  to  deter- 
mine least-noticeable-differences  in  dot  height  which  readers 
are  able  to  discriminate* 

This  investigation  suggests: 

1»  that  differences  as  small  as  «001,T  can  be 
discriminated  significantly  beyond  the  chance 
level.  It  appears  safe  to  conclude  that  a  least- 
noticeable-difference  may  be  described  as  e001u. 

2*  differences  as  great  or  greater  than  ♦005>" 
in  height  are  almost  perfectly  dis  criminated* 

3*  the  percentage  of  difference  does  not  seem 
to  be  significant  in  discrimination., 

Lw     variation  of  the  punch-tip-radii  used  on  the 
metal  plate  has  little  effect  on  discrimination 
betitfeen  height  of  paper  dots* 

Note:     The   stimulus  materials  used  in  this  in- 
vestigation and  the  results  of  the  experiment 
can  be  seen  in  the  nearby  office. 

IV*     Investigation  has  been  undertaken  on  the  mechanical  production 
of  braille  materials  for  the  experimentation .     The  problems  involved 
in  accurate  control  and  systematic  variation  of  the  factors  have 
been  studied* 

A*     Optical-comparator  analysis  of  dots  reveals  facts  about 
the  shape  and  true  height  of  the  dot. 

B.  Dot  height  can  be  controlled  to   *001u   for  special 
purposes. 

C.  Variations   in  punch-tip-radius  and  resulting  dot-base- 
diameter,    dot  shape,    and  dot  height  have  been  studied. 

D.  Unbroken  paper  dot  height  limits  for  various  punch- 
tip-radii  have  been  investigated. 

E#  The  latitude  available  in  which  to  move  inter pointed 
dots,  cells,  and  lines  has  been  studied  to  determine 
limits  for  variations  to  be  investigated^- 

F,  A  journal  on  this  experimentation  has  been  kept  that 
nay  provide  a  starting  point  for  a  Slbraille  production 
handbook"* 


j 
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Vt  It  is  hoped  that  contractual  arrangements  will  bo  completed  soon, 

A»  The  problem  has  begun  to  assume  testable  proportions. 
The  factorial-experimental  design  seems  to  be  most 
appropriate  since  it  will  allow  simultaneous  investi- 
gation of  two  levels  in  each  of  three  variables «, 

B.  The  cost  estimate  seems  reasonable  and  within  reach 
of  the  appropriated  sura. 

C.  The  type  of  findings  expected  should  result  in  solid 
leads  for  further  study  as  well  as  to  conclusions  re- 
garding the  characteristics  of  optimally  readable 
braille e 

D.  If  an  agreement  can  be  made  immediately  or  very  soon, 
the  collection  of  data  can  be  initiated  in  September, 
195-5>  and  the  results  of  this  investigation  available 
for  study  in  February,  1>>5>6« 
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In  the  study  of  Braille  paper,  two  general  types  are  found. 
Most  presses  use  a  broira  or  so  called  Kraft  Paper  for  magazines.  As  it 
is  inexpensive  and  is  satisfactory  for  a  limited  number  of  readings.  For 
the  printing  of  library  and  text  books  where  a  greater  number  of  readings 
are  required,  and  where  appearance  is  a  factor,  a  better  quality  of  paper 
is  needed.  Our  study  so  far  has  been  only  of  book  paper,  and  although  we 
have  quite  a  few  samples  of  brown  paper,  no  effort  has  been  made  to  evalu- 
ate them.  There  are  two  possible  methods  of  obtaining  book  papers; 

1,  The  obtaining  of  so  called  stock  papers, 
which  are  manufactured  under  trade  names, 
such  as  Ledger,  Offset,  Etc* 

2.  Having  a  mill  tailor  a  special  sheet  for 
the  purpose. 

In  making  our  study  as  complete  as  possible,  it  was  thought 
best  to  investigate  both  of  these  methods.  We  therefore  have  a  sample 
of  standard  papers  from  the  following  mills: 

Wausau  Kalamazoo 

Maxwell  Mead 

Hollingsworth  &  Whitney    Sorg 
Special  Eraille  papers  have  been  obtained  from: 

Hawthorne  Paper  Co.        Hamilton  Paper  Co. 
Hamilton  Paper  Co.         Eastern  Corporation 
Samples  of  all  of  these  papers  with  some  comments,  are  available 
for  your  inspection.  The  prices  quoted  are  on  car  load  lots  and  of  course 
the  freight  is  prepaid.  Less  than  car  load  lots  are  apt  to  cost  approxi- 
mately a  2   cent  more  per  lb.  Some  of  the  shipping  charge  may  also  be 
added  on  the  smaller  quantity. 

However,  in  most  cases,  depending  on  location  of  the  mill  and 
the  press,  truck  loads  of  approximately  18,000  lbs.  can  be  handled  at 
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the  prices  quoted.  One  characteristic  mentioned,  that  of  the  paper 
sticking  to  the  plates,  which  is  probably  due  to  the  surface  sizing  of 
stock  papers  to  give  them  better  printing  qualities,  could  be  eliminated 
on  mill  orders  if  specified. 

Since  most  presses  at  the  present  time  run  their  paper  with  a 
high  moisture  content,  this  first  test  was  conducted  in  the  same  manner. 
It  is  planned  to  conduct  tests  in  the  near  future  on  all  these  papers  as 
received  that  is  without  added  moisture.  All  of  the  papers  have  been 
handled  as  near  as  possible  in  the  same  manner.  The  same  press  plates, 
underlay,  the  same  operator  and  the  wetting  was  handled  by  the  same 
person.  All  sheets  are  coded  for  easy  identification. 

Hammermill  Braille  and  Hamilton  Braille  have  been  manufactured 
and  used  for  years  in  Braille  book  production.  It  seemed  logical  to 
use  these  two  parers  as  standards  of  comparison 0 

Over  30  samples  of  paper  have  been  tried  and  from  these  trials, 
we  have  arrived  at  these  general  conclusions: 

There  are  enough  mills  interested  in  furnishing 
Braille  paper  to  insure  us  of  getting  the  best 
paper  for  our  job.  This  inter ^st  on  the  part 
of  the  mills  should  insure  a  dependable  source 
of  supply* 

The  price  range  on  the  papers  tested,  suggest 
substantial  saving  is  possible  without  a  loss 
of  quality. 

The  factors  which  appear  to  be  of  most  importance  in  the 

selection  of  paper  for  Braille  use  are  as  follows*  No  effort  was  made 

to  list  these  factors  in  order  of  importance. 

Appearance  of  Embossed  Sheet  (Color    ) 

(Wrinkling) 

Firmness   of  the  Embossed  dot 

The  degree  of  break -thru 


( 
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sheets: 


The  way  the  paper  handles  on  the  press 

Cost 

Formation   (A  sheet  with  poor  formation  is  ) 

(unsatisfactory,    since  it  allows   good  ) 
(dots  in  some   areas  and  soft  or  broken) 

(dots  in  others  e  ) 

Folds            (The  ease  of  folding  and  endurance  of  ) 


(the  folded  sheet 
It  is  suggested  that  further  study  be  done  on  the  following 

Mobile  0ffset~80  Lb.-  Price  very  good 

Kraft  Envelope ~Semi-bleached~Price  very  good  but  some 

question  about  its   handling 
and  firmness,:, 

Kraft  wet  strength -Price  interesting-Break  thru 

questionable. 

Maxwell  Offset-Price  good-Sample  to  small  for 

any  real  -cest« 

Kapaco  Hard  Size-70  Lb* -Price  very  good-80  Lb:     May 

work  better* 

Coronet  Offset-Price  v  ry  good -80  Lb.     May  work  better. 

Exact  Ledger-Price  interesting 

Hawthorne  Special-Interesting,.,   but  need.:  further  study. 

Brokawe  Offset-70  Lbc-  Price  good-»8C  Lb:    should 

work  better. 

Mead  Molstrate  Ledger-Some  p^ice  advantage 

Exact  Off set-Price  good-83  Lb.   should  be  tried* 

Hawthorne  2<~>%  Rag  Ledge r-A  very  good  paper—  No 

price  as  yc  t-I:aybe  too 
expensive  .■ 

Hawthorne  Wet  Strength- Good-No  price 

Hawthorne  Vellum  80-Good   no  price   to  date 

Hammermili  Neutracel-No  price-  interesting 
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ADDENDA  TO  THE  MINUTES  OF  THE 

BRAILLE  RESEARCH  COMMITTEE  MEETING 

HELD  AT  THE 

AMERICAN  FRINTING  HOUSE 

IN  LOUISVILLE,  MAY  10,  19^6 


III,  MACHINE  TRANSLATION  FROM  INK-PRINT  INTO  BRAILLE 

A,    It  should  be  noted  that  Machine  Translation  of  full  spelling 
copy  to  Braille  Grade  2  does  not  require  the  development  of 
new  machinery  or  equipment  as  several  computers  are  available, 
capable  of  this  conversion.  The  programming  of  such  a  machine, 
however,  requires  many  hours  of  preparation;  a  thorough 
understanding  of  Grade  2  Braille  and  an  above  average  knowledge 
of  English  and  Spelling.  It  is  this  program  that  IBM  has  agreed 
to  develop  and  apply  to  a  suitable  computer. 


MINUTES  OF  BRAILLE  RESEARCH  COMMITTEE  METING 

The  fourth  general  meeting  of  the  Braille  Research  Committee  was  held 
at  the  American  Printing  House  for  the  Blind  on  May  10,  19i>6. 

This  Braille  Research  Program  is  sponsored  by  the  Library  of  Congress, 
the  work  being  done  at  the  Printing  House  with  the  cooperation  of  all  the 
Braille  presses  in  this  country  and  Canada. 

The  following  people  were  present: 

Mr.  F.  E.  Davis,  American  Printing  House,  Chairman 

Mr.  Donald  G.  Patterson,  Library  of  Congress,  Washington,  D,  C. 

Mr.  Richard  Taylor,  International  Business  Machine  Co.,  Endicott,  N.  Y. 

Mr.  Wallace  E.  Frank,  Franklin  Institute,  Philadelphia,  Pa. 

Miss  Florence  Trader,  Clovernook  School  for  the  Blind,  Cincinnati,  0. 

Mr.  Edward  J,  T7aterhouse,  Perkins  School,  Tatertown,  Mass. 

Mr.  R.  I'J,  Beath,  Canadian  National  Institute  for  the  Blind,  Toronto,  Canada 

Mr.  Hulen  Walker,  American  Foundation  for  the  Blind,  New  York,  N,  Y, 

Dr.  Eugene  Murphy,  Veteran' s  Administration,  New  York,  N.  Y. 

Dr.  Ernest  Meyer,  University  of  Kentucky,  Lexington,  Ky. 

Dr.  James  Calvin,  University  of  Kentucky,  Lexington,  Ky. 

Miss  Doris  Ethington,  University  of  Kentucky,  Lexington,  Ky. 

Mr.  Bernard  Krebs,  New  York  Guild  for  the  Jewish  Blind,  New  York,  N.  Y. 

Mr.  L.  W.  Rodenberg,  Illinois  Braille  and  Sight  Saving  School,  Jacksonville, 

Illinois 
Mr,  Alan  Hunt,  Braille  Institute  of  America,  Los  Angeles,  California 
Mr.  Paul  Langan,  Kentucky  School  for  the  Blind,  Louisville,  Ky, 
Mr.  Sam  Ashcroft 


Mr.  Virgil  E.  Zickel 
Miss  Marjorie  Hooper 
Mr.  Richard  Lee 
Miss  Betty  Duncan 


American  Printing  House  for  the  Blind, 
Louisville,  Ky, 


Since  the  first  item  on  the  agenda  was  the  study  of  the  Braille  dot  and 
since  Dr.  Meyer  and  his  group  were  somewhat  late  in  arriving,  Mr.  Davis  sug- 
gested that  the  committee  inspect  the  Pilot  Model  Tape  Controlled  Embossing 
Machine  currently  being  developed  by  IBM  in  conjunction  with  the  American 
Printing  House, 

Upon  returning  to  the  conference  room,  Mr.  Davis  opened  the  meeting  by 
explaining  that  this  was  the  second  year  of  coordinated  research  by  this  com- 
mittee. The  first  year  was  spent  in  exploratory  work,  where  projects  were 
selected  and  approved  for  research  and  development.  This  second  year  might 
be  considered  the  first  year  of  actual  work.  Mr.  Davis  expressed  the  appreci- 
ation of  the  Printing  House  fo  the  fine  cooperation  which  has  been  given  by 
the  University  of  Kentucky  and  the  International  Business  Machines  Company  in 
connection  with  this  research  program. 

The  objectives  of  the  meeting  were  to  review  the  progress  made  under  the 
Braille  Research  Program  during  the  past  year  and  to  formulate  the  program 
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f or  the  coming  year. 

I.  Study  of  the  Braille  Dot 

A.  Dr.  Meyer  reported  that  this  study  was  carried  on  with  two  distinct 
groups. 

1.  Children  from  the  fifth  to  the  twelfth  grades 

2.  Adults 

Each  group  read  Braille  material  consisting  of  three  levels  of  each 
of  the  three  following  spacing  variables: 

1.  The  distance  between  dots  within  the  cell 

2.  The  distance  between  cells 

3.  The  distance  between  lines 

The  subjects  were  questioned  on  all  material  read  in  order  to  be 
certain  that  reading  comprehension  accompanied  reading  speed. 

The  three  levels  of  each  of  the  three  variables  tested,  when  com- 
bined in  all  possible  ways,  form  2?  different  types  of  Braille. 

The  subjects  were  divided  into  matched  groups  of  four.  Each  group 
contained,  as  nearly  as  possible,  one  rapid  reader,  one  slow  reader 
and  two  average  readers.  This  meant  that  a  total  of  108  persons 
were  divided  into  27  matched  groups  of  four  and  each  group  read  a 
different  combination  of  the  variables. 

Dr.  Meyer  stated  that  the  planned  analysis  of  the  material  submitted 
to  the  children  has  been  completed.  However,  further  analysis  seems 
desirable  and  is  actually  in  process.  He  is  still  gathering  data 
from  adult  subjects.  He  submitted  to  the  committee  a  complete  mimeo- 
graphed report  of  his  procedures  and  findings  to  date. 

Dr,  Meyer  concluded  his  report  by  stating  that  no  significant  trends 
were  noticed  by  varying  the  distance  between  the  dots  in  the  Braille 
cell,  nor  in  varying  the  distance  between  lines.   However,  a  slight 
trend  was  discernable  when  the  distance  between  the  cells  was  varied. 

Dr.  Meyer  felt  that  a  further  study  of  this  variable  might  be  worth 
while.  This  study  would  consist  of  testing  two  fairly  large  groups 
of  subjects  on  the  two  extreme  dimensions  of  cell  spacing — the  one 
which  seemed  to  be  read  most  slowly  and  the  one  which  seemed  to  be 
read  most  rapidly.  The  intermediate  dimension  would  be  omitted  in 
order  to  get  more  clearly  defined  results. 

B.  Discussion 

Mr.  Rodenburg  asked  if  the  Latimer  Study  was  being  considered  and 
what  the  fault  had  been  with  it.  He  also  asked  precisely  why  the 
present  study  was  being  made. 

Dr.  Meyer  replied  that  he  had  read  the  Latimer  report  and  did  not 
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want  to  imply  any  criticism  of  it.  He  did  feel, however,  that  in 
the  present  study  a  much  larger  group  of  subjects  was  being  used 
to  test  the  material.  This  and  the  fact  that  the  subjects  had  been 
carefully  selected,  should  make  for  a  much  more  meaningful  study. 

Mr.  Ashcroft  stated  that  the  Latimer  Study  had  been  concerned 
chiefly  with  determining  which  afforded  the  best  Braille:  the 
Commission  Scale,  the  Close-Line  scale,  the  Close-Letter  Scale 
or  the  Reduced  Scale,  The  purpose  of  the  present  study  is  to 
discover  what  characteristics  of  the  Braille  dot,  cell  and  line, 
if  varied,  might  affect  readability. 

Mr.  Zickel  stated  that  since  others  besides  Mr.  Rodenburg  had  not 
been  present  at  the  committee  meeting  last  year,  he  would  like, to 
remind  the  group  that  the  objectives  of  the  research  program,  as 
set  forth  originally  by  the  Library  of  Congress,  were  to  improve 
the  quality  of  Braille  and  to  lessen  the  cost  of  Braille.  Mr. 
Zickel  stated  that  in  order  to  improve  the  quality  of  Braille,  it 
was  necessary  first  to  determine  what  is  meant  by  good  Braille. 

Mr.  Rodenburg  felt  that  the  greatest  emphasis  should  be  placed  on 
the  adult  study  as  there  had  been,  in  his  opinion,  some  decline  in 
the  number  of  adult  Braille  readers.  Mr.  Waterhouse  did  not  feel, 
that  this  had  been  the  case  in  New  England. 

Mr.  Beath  and  Mr.  Krebs  were  interested  in  knowing  whether  any 
study  was  being  made  of  the  relationship  of  finger  size  to  read- 
ability. 

Dr.  Meyer  replied  that  while  no  specific  studies  have  been  made 
of  this,  the  results  of  the  adult  study  would  be  expected  to  throw 
some  light  on  this  question.  He  stated  that  no  recommendations  would 
be  made  by  his  group  until  the  results  of  the  adult  study  had  been 
evaluated.  At  that  time,  a  further  study  might  seem  indicated. 

Mr.  Patterson  stated  that  the  Library  of  Congress  is  interested  in 
the  results  of  the  adult  tests,  since  their  audience  is  primarily 
adult.  However,  he  stressed  that  the  Library  does  not  want  to  hamper 
this  investigation  and  would  not 'want  a  study  eliminated  simply  be- 
cause it  does  not  concern  the  Library  directly. 

Mr.  Krebs  felt  that  a  study  should  be  made  of  paper  textures  and 
other  members  of  the  group  agreed. 

C«  Decision 

1.  Study  of  the  Braille  dot,  as  now  planned,  will  be  completed. 

2.  If  the  trend  now  indicated  is  supported  by   the  adult  study, 
another  study  will  be  set  up,  using  the  two  extremes  mentioned 
above . 

3«  The  committee  decided  to  leave  the  decision  on  whether  to 

carry  on  further  studies  of  other  variables,  up  to  the  Printing 
House  and  the  University  of  Kentucky. 
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hi     The  Presses  vd.ll  be  kept  informed  and  proposed  recommendations 
will  be  submitted  to  them  before  they  are  made  to  the  Library 
of  Congress, 

II.  Pilot  Model  Tape  Controlled  Embossing  Machine 

A.  Mr.  Zickel  expressed  appreciation  of  IBM's  work  on  this  project, 

and  then  gave  a  brief  history  of  the  development  of  the  machine  itself. 
The  immediate  advantages  of  this  embossing  machine  would  seem  to  be: 

1,  Better  quality  Braille)  The  fact  that  errors  never  get  to  plates 

2,  Saving  in  metal      )  which  are  easily  damaged  during  correc- 

tions, insures  these  two  advantages, 

3,  Considerable  saving  in  manpower. 
In  Greater  ease  in  training  operators 

Mr,  Zickel  stated  that  it  was  possible  for  this  machine  to  make  as 

much  as  a  20$  reduction  in  costs,  as  well  as  the  improvement  in  quality, 

B,  Discussion 

A  question  arose  as  to  the  cost  of  this  machine.  While  this  informa- 
tion is  not  yet  available,  Mr.  Taylor  of  IBM  stated  that  most  of  the 
components  are  standard.  The  system,  therefore,  is  far  less  expensive 
than  it  would  be  if  it  had  to  be  built  completely  for  the  purpose. 

Mr,  Waterhouse  felt  that  in  some  ways  this  type  of  machine  might  be 
even  more  advantageous  to  the  small  presses  than  to  the  large  ones. 
One  important  consideration  to  him,  was  the  smaller  presses'  problem 
of  finding  and  training  competent  stereotype  operators.  He  made  the 
point  that  in  a  large  operation,  there  are  always  some  skilled  stereo- 
type operators  available  even  when  others  drop  out.  With  small  presses, 
he  felt  that  thu  failure  of  even  one  trainee  could  be  a  serious  matter. 
He  finds  no  difficulty  training  good  Braille  Writer  operators,  however, 
and  anyone  who  can  use  a  Braille  Writer  can  operate  the  Tape  Controlled 
Embossing  Machine.  He  stated  that  he  would  be  most  interested  in  hav- 
ing such  a  machine  if  it  can  be  made  available  to  small  presses, 

Mr.  Zickel  felt  that  the  difficulty  of  training  a  stereotype  operator 
as  compared  with  a  Braille  Writer  operator  is  probably  largely  in  the 
attitude  of  the  potential  operator.  However,  he  admitted  that  the 
problem  did  exist  and  might  possibly  be  eliminated  by  the  Tape  Con- 
trolled Embossing  Machine, 

Mr.  Waterhouse  said  that  he  preferred  to  think  of  this  machine  as  a 
fitep  toward  further  automation;  toward  something  that  would  go  directly 
from  the  transcribing  unit  to  the  printing  press, 

Mr.  Zickel  stated  that  in  the  future,  this  machine  might  lead  to  a 
device  which  would  do  away  with  plates  entirely.  This  would  be  advan- 
tageous for  many  reasons $   one  being  the  problem  of  plate  storage. 
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C.  Decision 

1.  To  break  up  the  IBM  machine  into  its  three  component  units $  the 
punch,  the  verifyer  and  the  embossing  modes;  and  get  it  ready 
for  production. 

2.  To  investigate  all  possible  methods  of  setting  up  Braille, 
whether  it  be  by  tape,  linotype,  pins  or  something  else. 

3.  Mr.  Patterson  felt  priority  ought  to  be  given  to  the  Tape  Con- 
trolled Embossing  Machine  to  bring  this  project  to  a  conclusion, 


III,  Machine  Translation  from  Ink  Print  to  Braille 

A.  Mr.  Richard  Taylor  of  IBM  spoke  on  the  subject  of  machine  translation 
to  Braille  Grade  2,  He  stated  that  such  a  machine  is  possible  and 
that  one  has  been  developed  by  IBM.  He  gave  a  brief  description  of 
the  principles  upon  which  such  a  machine  operates,  and  stated  that 
the  only  limitation  of  the-  present  machine  is  the  problem  of  hyphen- 
ating a  word  at  the  end  of  a  line.  Since  syllabification  would  be 
required  to  solve  this  problem,  a  far  more  complex  machine  would  be 
necessary. 

Mr.  Taylor  felt  that  machine  translation  for  Grade  2  Braille  would 
cost  a  hundred  times  as  much  as  for  Grade  1  Braille. 

Mr.  Taylor  stated  that  his  company  wanted  the  committee  to  know  that 
a  machine  which  translates  into  Grade  2  Braille  has  been  developed; 
that  IBM  is  committed  to  translating  one  book  on  it  (probably  in  a 
public  demonstration)  and  it  would  be  up  to  the  Presses  to  decide 
whether  the  machine  has  merit  in  their  field. 

8*  Discussion 

During  the  discussion  period,  Dr.  Murphy  described  a  machine  which 
has  been  developed  to  translate  teletype  code  into  Braille  Grade  1. 
This  development  was  brought  about  in  part  by  the  fact  that  corrected 
teletype  tapes  of  current  events  as  listed  on  the  pages  of  the  Wall 
Street  Journal  are  available.  No  proofreading,  then,  is  necessary. 

The  possibility  of  using  Grade  1  Braille  was  discussed  at  some  length. 
The  committee  did  not  favor  it  and  felt  that  most  readers  would  not. 
However,  if  Grade  2  proved  extremely  expensive  in  machine  translation 
and  if  large  amounts  of  otherwise  unavailable  material  could  be  made 
available  to  the  blind  through  machine  translation  to  Grade  1,  the 
committee  felt  that  the  idea  ought  to  be  given  some  serious  considera- 
tion. 'Mr.  Krebs  will  undertake  to  examine  the  machine  that  IBM  has 
already  developed  and  plans  to  display  in  New  York. 
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he  and  the  group  agreed  that  the  limited  binding  is  the  most 
satisfactory  and  comfortable  for  the  reader  that  has  been  de- 
veloped to  date. 

C.   Decision 

Mr.  Zickol  will  continue  to  investigate  further  both  the  BIA 
folding  process  and  the  heat  sealed  vinyl  binding  process. 

VI •  Intorpointing  Braille  Writer 

After  some  discussion,  it  was  agreed  tiiat  this  idea  should  not  be 
given  up  completely  but  should  be  considered  carefully  along  with 
other  methods  of  setting  up  Braille. 

VII.  Lavender  Printing  Process 

The  Lavender  Printing  Process  was  again  discussed  in  detail.  The 
committee  still  feels  that  any  decision  should  be  held  up  until  we 
learn  whether  or  not  the  shape  of  the  Braille  dot  is  an  important 
factor  in  readability.  The  Lavender  process  in  its  present  form 
is  limited  to  the  shape  that  can  be  made  by  a  steel  ball. 

The  committee  also  felt  that  no  decision  should  be  made  until  the 
results  of  the  Tape  Controlled  project  have  been  analyzed,  since 
these  ideas  could  be  considered  parallel-  The  entire  group  was 
very  much  interested  in  the  Lavender  process  and  felt  that  it  should 
be  kept  in  mind  for  possible  consideration  later. 


VIII.  Zuk  Reading  Machine 

This  machine  is  quite  similar  to  the  IPM  Reader  in  that  the  Braille 
is  presented  in  the  form  of  steel  pins  in  a  single  line*  However, 
where  in  the  IBM  machine,  the  Braille  moves ;  on  the  Zuk  machine  it 
is  stationary..  The  Zuk  machine  is  strictly  manually  operated,  hav- 
ing only  two  levers j  one  to  advance  the  paper  and  the  other  to 
raise  trie  pins.  The  script  is  supplied  in  the  form  of  a  scroll  or 
roll,  page  width,  carrying  the  Braille  in  the  form  of  punched  holes. 
The  model  of  the  Zuk  machine  which  was  received  by  APH  several 
months  ago  was  demonstrated  to  the  group  at  the  meeting., 

Decision 

There  is  a  similarity  between  the  Zuk  and  IBM  machines.   Since  IBM 
along  with  the  Foundation,  is  conducting  a  study  to  determine  the 
value  of  its  machine,  tne  committee  recommended  that  any  further 
decision  be  withheld  until  this  study  is  complete,. 
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IX.  Espinasse  Braille  Duplicator 

A.  Mr.  Lee  described  and  demonstrated  this  Braille  Duplicator  which 
was  recently  received  from  France.  It  is  a  machine  for  producing 
Braille  by  means  of  pins  which  are  set  up  by  hand  with  a  stylus 
in  the  same  manner  that  a  Braille  slate  is  used.  It  is  hand 
operated.   It  will,  of  course,  emboss  only  one-side  Braille. 

^*  Discussion 

Mr.  Waterhouse  and  Mr.  Lee  felt  that  the  principle  of  loose- 
pins  as  used  in  the  Espinasse  Duplicator  might  be  applied  to 
intcrpoint  production  through  a  tape  controlled  mechanical 
process0  Mr.  Waterhouse  stated  that  when  he  saw  the  French 
machine  work  in  Paris,  it  did  not  produce  satisfactory  Braille, 
Mr«  Lee  felt  that  experimentation  could  rectify  this. 

C.  Decision 

That  the  Espinasse  Duplicator  be  referred  to  the  APH  Tangible 
Apparatus  Committee  for  consideration. 


X.   Braille  Books  in  Magazine  Form 

A.  The  Printing  House,  under  contract  with  the  Library  of  Congress, 
has  produced  two  books,  Boone  Island  and  Let  Lead  Enough  Alone, 
in  magazine  form.  This  was  for  the  purpose  of  getting  currently 
popular  books  to  the  readers  before  their  popularity  dies  down. 
They  are  not  designed  for  durability.  However  they  will  stand 
several  readings,  particularly  if  shipped  in  boxes.  They  are 
not  expensive  to  produce,  therefore  when  they  become  dilapidated 
they  can  be  discarded. 

B.  Discussion  and  Decision 

The  readers'  reactions  are  net  yet  in.  However,  the  committee 
was  favorable  to  the  experiment  and  hoped  that  it  would  be 
continued  with  other  titles. 

XI.  Solid  Dot  Process 

A.  A  letter  from  the  RNIB  in  London  was  read,  in  which  they  reported 
that  they  were  quite  optimistic  about  the  prospects  for  their 
latest  machine.  It  appears  that  the  printing  machine  proper  is 
now  ready  for  production.  However,  they  are  waiting  for  delivery 
of  a  combination  cutting  and  stitching  machine  from  Switzerland 
before  the  process  can  actually  be  considered  complete.  Although 
they  are  optimistic  about  the  process  in  general,  they  feel  that 
it  will  be  necessary  to  be  in  actual  production  for  some  time 
before  cost  figures  will  have  any  meaning.   A  sample  of  the 
Braille  produced  on  the  new  machine  was  submitted  to  the  committee 
for  examination. 
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B.  Decision 

The  committee  is  still  interested  in  this  development  and 
appreciates  RNIB1  s  courtesy  in  keeping  them  informed.   However, 
it  was  their  feeling  that  nothing  should  be  done  in  this  direc- 
tion until  the  results  of  the  RNIB  project  are  known 0 

XI I •  V a cuum-Fo rmed  Duplicating 

A,   During  the  year,  APH  discussed  the  idea  of  vacuum  formed  dupli- 
cating rather  thoroughly  with  Panoramic  Studios,  an  organization 
in  Philadelphia  with  many  years  of  experience  with  this  type  of 
equipment  However,  due  to  lack  of  time  and  money,  no  action  was 
take.i   In  the  meantime,  the  Foundation  informed  us  that  they  had 
under  development  a  vacuum  forming  machine ,      Their  idea  in  develop- 
ing this  machine  was  to  explore  the  possibility  of  making  several 
items  for  use  by  the  blind  and,  of  course,  the  duplication  of 
Braille,,  A  letter  from  the  Foundation  told  of  tne  progress  that 
they  have  made  with  the  model  and,  further ,y    that  they  have  con- 
tracted, with  a  company  on  Long  Island  to  produce  a  prototype 
machine  capable  of  duplicating  an  original  12x3.2  inches™  This 
lat(  r  machine  appears  to  be  intended  primarily  for  Braille  dupli- 
cating  It  is  their  hopr  that  this  equipment  can  be  obtained  for 
abodt.  1300  and  that  the  model  will  be  ready  fox  exhibit  at 
Columbus . 

B»  Discussion 

Mr.  Krcbs  felt  that  this  process  had  possibilities  for  the  vol- 
unteer service  field. 

C.  Decision 

The  committee  felt  that  APH  should  study  this  idea  thoroughly 
during  the  coming  year. 


Although  two  days  had  been  set  aside  for  the  meeting,  it  became  apparent 
late  Thursday  afternoon  that  the  business  of  the  meeting  could  be  completed 
in  one  day.  The  committee  agreed  to  prolong  the  session  past  the  scheduled 
time  in  order  to  complete  the  business  as  planned. 

The  meeting  was  adjourned  at  6:30,  Thursday,  May  10,  1956. 

Respectfully  submitted, 


Audrea  McDowell 
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Tim  general  procedure  for  the  administration  of  the  experimental  material  was 
to  have  the  subject  read  at  top  epesd  for  two  fifty  isinute  periods  on  successive 

days.  At  the  vnd.  of  the  second  day  tliey  were  asked  to  answer  questions  on  the 
material  they  read*  The  total  words  p^r  minute  for  each  subject  then  calcinated 

and  the  results  were  subjected  to  several  statistical  analyses. 

Dm  safest  conclusion  at  the  pretext  time  is  that  reading  speed  is  not  a 
function  of  any  of  the  values  of  the  spacing  variables  used.  The  children  read  equal- 
ly" well  regardless  of  the  values  of  the  three  variables*  This  conclusion  vas  reached 
from  m  analysis  of  the  total  reading  ktm    ■'■    a  si  liar  analysis  of  the  first  fifty 
minutes  of  reading  ti/BB« 

l  /ever,  tkere  is  a  slight  ires    Lob  favors  the  folic.  |  o  i  bination* 

distances  between  dots  within  Braille  cell  .090  (standard  value) 
distance  between  Braille  calls  .123  (standard  is  ,160; 
distance  between  lines  .220  (atarvSari  rel  i 

This  ts  based  on  the  fact  that  Hie  :noan  reading  rate  of  subjects  who  read  combina- 
tions with  .090"  between  dots  was  slightly  higher  than  subjects  who  read  combinations 
in  which  the  dots  tier*  closer  together  or  farther  apart.  Similarly,  subjects  who  read 
Braille  whose  cells  were  *123n  apart  read  a  little  faster  than  children  who  read 
with  cells  further  apart*  In  the  same  jiann©r*22QM  between  Hikes  held  a  slight  ad- 
vantage* Those  .-'ifferences  are  not  statistically  significant,  which  mms   that 
they  are  likely  to  be  due  to  chance* 

On  the  other  hand,  such  results  suggest  a  second  study.  It  would  involve  a 
comparison  of  reading  rate  for  two  groups  of  subjects,  one  of  which  would  read  the 
above  combination,  and   the  other  would  read  the  combination  which  the  data  suggests 
is  read  raost  slowly  (dist3ij.ce  between  dots  »0£0,  distance  beis>g?mi  cells  .160,  and 

distance  between  lines  *l63,) 

Perhaps  it  la  premature  to  suggest  ^^  investigation  until  the  adult  part  of 
the  study  is  completed*  If  the i    suits  are  similar  to  the  -    '  study,  the  above 
investigation  could  be  considered. 

In  conclusion,  it  would  seem  that  if  the  adult  study  and  any  furhter  study  sub* 
sliantiates  the  present  results,  any  of  the  fhrm  variables  could  be  adjusted  within 
the  ranges  of  "the  specified  values  witnout  af  fee  ting  speed  of  readinc* 

Sincere  appreciation  is  expressed  to  the  following  people  for  their  cooperation 
in  this  investigation!  Mr*  :T*  J*  WmA   and  Mr*  F*  E.  Farrar  of  the  Tennessee  School; 
Mr,  L.  J.  Flood  and  Mr«  Jack  Kartong  of  the  Illinois  School;  Mr.  Paul  J,  Langan  and 
Mr.  L.  P.  Ho'-grr  of  Kentucky  Schools  Mr*  Arthur  Mosele  zm&  Mr*  Um   Laa&ert  of  Indiana 
School^  Mr*  W»  u,  Searberry,  Sr«  UiUlMi  English  and  Mrs  Paulino  Alexander  of  Ohio 
School;  Mr,  A*  I*  Allen,  Hiss  Helge  Len&e  and  Dr.  H.  J.  Easkin  of  the  ikasrican 
foundation j  and  Mr.  S*  J.  Waterhouae  and  Mr.  Kelson  Goons  of  Perkins  School. 

The  research  was  sponsored  by  the  Service  for  the  Blind  Division,  Library  of 
Congress,  Donald  G.  Patterson,  Qhlafj  who  also  fully  cooperated  in  ;.\  ^tudy, 

;espectfuiiy  subaittsd, 

(signed)       Ernest  Meyers 

University  of  Kentucky 
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